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ABSTRACT

This report Tresentc deflection influence coefficients of the
$=IVB Thrust Cazting and Thrust Structure fram which the cpring
rete 1z calculated for axial loads applied simultaneously at
the gimbal point and at an actustor attaclment. The Kedundant
Force Analysis Method iz used to determine the structursl dbe--
havior and the deflections for various lmtions of an applied
load.
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PHeEFATE

This Techmical Feport was prepared as requected by MSFC at the
Vehicle Dynsmi-s end Contrel Working Group Meeting held at MIFC
on Koverber 20, 1963. The report is transmittsd to partially
fulfill the requirements of Comtract Number NAC 7-101 as noted
in Douglas Aircraft Company Report SM-41410: Data Sutmittal
Document Setwrn S<IVB Systam, Item 3.8, dated March 1962,

The purpose of the report is to present an analytical substanti-
ation of the Thrust Casting and Thrust Structure Spring Rate by
the Redundant Forcé Analysis Method.
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1.0 IFTRODUCTION

It i{s essential that in the develomment of the Servo-ictuator
Coﬁtrul System, an accurate prediction of the spring ratez of
the thrust t;tructure, engine, and the hydraulic sctumting system
(see Pigure 2) be available. The data is recuirsd to determine
the resonant treqxiency of the engine-structure-actuator spring
mass systam. Then, the servo valvels pressure feedback network
can be yroperly sized 50 that artificial dmmping of the resomant
freq\uncy Bay be accomplished.’ Figue 1 1s an ﬂlustratim of
the related mechanism and strnctm The engine a.nd piping have
been removed frem Figure 2 to mustrate the sctuator attachment
to the ginho.l cgzting. It should be noted that the engine is
supported by the thrust structure iike e cantilevered beam.
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LAIC PIINCITLAES OF ILDUNDSNT FORCE MTHOL (ler. 1)

The mothod of annlyeis e by the matrix formmulatior of the
ecuwilitrium equations, and the Maxwell-Mohr =-wmtlonr. Pir:ct,
the actual siructure ic replacaC by nn {dsalized discrets
struciure, a ctructure composed of a finite number of mombers
connected at 8 Piniie mmber of Joints, as discussed in
Reference 1. The idealiz~d structure ic cut automatlicslly -
ty the comput:r progrsm which selects 1ts own redundant:c,
optimized to yi=ld well-conditioned matrix e~uationc..

Henece, the forces at the culs are smell camparasd to other

forces in the gtructure.

The machine ther breaks the rtatically determinate structure
into free bodies, writes and solves the ecugtion of e:;yili-
brium, and writes and solves the Maxwell<Hohr cortinuity
equetions. A principal assumption 1s that the structure 15 )
the relationshipc between exterral load, support displacement, 1
internal force and deflection of the structure iec ligear.

CM-30470 (Leference 1) describses the gencral use of the Re-
&undant Force Method,

inear;
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Téealization of the ‘iructure S ety

, :
The baric problam involved In ’mh..;mng the rtruct in f*'u‘”“cfk

by the redwmdant farce method {rethat of accuming an efficlert

ideslization of the r‘cmplex structure within the maximum limit:

‘0f equatiorc allowable within the program. The ideelization of

the gimbsl cacting 1s outlined in'.’f‘igm‘e 3, snd the idealization
of the thrust structure in ¥igure . The structure idealized in
this study lies within the semicircle enclozed by the +X coordinpnte
within the YT zlene. Thi: Y2 plans iz 8 pluane of cyxmetry and
the =X coordinate section 15 a mirror imsge of the +X portion.
Bach stringer and 1ts effective width of skin was acsumad to
carry orly axisl loade. In the aft two bays of the thrust
structure idealization, siringers and their effective skin
vortions were uniforxly lumped into a single bar to reduce the
mmber of equations. The values determined by ucing this ypro-
cedure are not effected appreciably since the siructure is
fartheet from the point u‘ load application and the lead will

" have 8istributed 1tse.‘!_f before reaching this a.rea.

Mal:ftical Pmcedm

The schematic diagrms (Vigu:res 3 and 4) of the 1dealized struce
ture shov the external loads and reactions listed in Table’ 10,
20, end 30 in Appendix "A". The direction cosines of the vecun's'

“are 1n Tatle 91. The structure is idealized into bars and panel:.

The skin pancls are attached to the bars st the mid-points of

each pane} edge m vhere the shear is trathted. The bars

ca.n caxTy bending: re»traints as well as axial louds and it noted
in Table 50. The ring framee were assumed ‘bo carry 1n-;p1ane
bending end & typica.l ba.r is mustrated in Fi@xre 5.
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Table 60 cdescribes the four corners oF each of the panels
lirtad, The point coordinates are in Table 90. The section
proporiies of the bars and panels are conmtained in Tables 100
and 101. ' AR

Tables 102 thru 107 are the printed cmtput of the automatic
camputations. Tables 105 and 107 cre the deflection 1nf1uén¢é'
coefficient metricer. Matrix 8831 identifiec the one-kip in-
fluence coefficient for the +X'COdrdinate portion of the struc-
ture; Matrix 8841 fdemtifies the -X'portion. &, due to the load
Pl has been modified to 855 x 10'9 xnch/pound to reflect (1) the
besm type of idealization for the giat plm;e of the gimbal casting
interface, and (2) the effect of a yniform load at the interface
rather than a point load at the englné gimbal point. :

PP
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2.3 Determinstion of Boundary Condition

A brie’ study wac made 10 delermine & suitable boundary conditien
foar this anslysis.

In thic etudy the thrust structure and the eft bulkhead were ascumed
to ect as a cantilevered beam (Reference Figure 6). By aprlying a
unit moment st the englne gimbel point and verying the length of the
beam we vere able to determine the rotational effects at the gimbal
point.

The results of this study are shown in Figure 7 with the mament of
inertia and rotation at the gimbel point plotted as ordinates, and
the station (Reference Pigure 6) plane as the abscissa. The figure
shows that the rotation of the gimbal point does not vary appreciably
from approximately station 87.429, vhich is the tangent point of the
aft bulkhead and thrust structure, to the tangent point of the aft
bulkhead and aft ckirt section statiom 186.147. Therefore ctation
87.429 was used as the upper boundary in the analytical math model.

The plotted moment of 1nert1a for the thrust structyre ‘only considered
the sﬁin area. - The stringer properties vere amitted in the cmputations
Thus, this prelininary study 1s conservative as the rotation cwrve
(Reference Pigure 7) would have ﬂ.attened ouft nuch wre 1f the strmgere
propertiez vere 1ncludad.;




v,

i

o 8a |

row oW W}

186,147

\ ? ! Casting

/
ZiThrust Structure

.

-

o

i X
Erdd of Thrust Structure

N\ art Pulkhead

Figure 6. Diagram of Structure for Boundary Condition Study.

,,»

A
o
oy

]
O i

Cimbal Point

L3



Foumsl 8.8
CREY F.8a

FREPARED BY:

DOUGLAS AIRCRAFT COMPANY,

CHECRED BY:

DATE

INC.

DIVISION

TITLE:

PAGE: e

C w 1 57

MODEL: S e

d65¢

Bt
REPORT NO.:» |

e T v r
7 T T = H T H T I Y y
H 0 H H ! f ¢ ! : .
; . R : : i
M I 1. H I P D | H i ; i
i : ! ; : |
—— S SOV S PO S U - !
! s : - — N L S ORI et} g
H . $ H
. ; . : . i ¢ s :
B B H i
i i B H i H !
: H H
| : ; ‘ . i ; ! H
i \ . i M H . .
. i X : ; ; : ;
§ e eye e e - e B TP e - [P S SN SR S S A SN SRR
i : : R ! : :
. = - - .1 + - -
: : . N
v . t : ‘
i - e e N e e e — e e it e SO
. ; ’
+ B - - ..

SURSEP

PTTTTTITT

i

. ,..u/i.!u}..«.._‘

R

.

RN A

e e e

1

o 1
Spied
R
;
1
4
i
e

TS :tiwle SIS I

}

SIS S SN SO S




T v v ow

SH

46521

# Refer to Figure B for locatiom ef deflection points.

3. ABALYTICAL RESULTS
The resulting influence coefficients,the deflections at each load
epplication polint due to the unit load are tasbulated below.
Table 1. Unit Deflection Influence Coaffi-i-nt
Deflectiwd® ,x10= inch
CO 1 % 2 6 4 % 5 6 T % 9 S 10
5 855 - 10 T06 - 2 - 10 706 | - 2
? <10 L8LL -1398 1029 - ko 6k 166
Py 706 - 1398 3108 hok 6k -25 | 276
¥s -2 1029 kok 1673 166 276 | -89
¥ -10 - ko 64 166 L8k 1398 | 1029
P9 (] 6k «25 -276 -1398 3108 Lok
%0 -2 166 - 276 - 89 1029 Lok 1673
Table 2. Coordinates
Point X Y Z
Gimbal 0 0 )
Yaw Actuator 8.396931 «15.6 8.39691n
Pitch Actuator | =8.396931 «15.6 8.396911
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oeprroxineta rolution of th~ effective rroripg =ote 1o datarmisa

an Pollowr:

¥hon on upward wnit load, T, Is arrliad at the gimbol volird,

1’
the déeflaction ot the pimbsl point ic given by Table 1 ar,

. =G
3 .. 855 x 10 “inch

pd

The deflection at the yaw actuwator ir dirertlon & from Tohle 1
«0)

T 706 x 10" inch :

¥

N
1
(974]

Por en upward load, PM -appliad at the yaw actuator, .

= L
é lh" 7% X 0.7 1nCh ‘ gy
S )7 308 x 10, tnch - ' S

-
”

The sim of the daflections #or ‘fO‘z»v:ez- gt 1 and b (Fﬁefemnpc,
Fipure 8) due to P, acting simu}tan=ously with P, - e

1
S L -
w0} P
=P -355 x 107 4nch 706 x 10 7 inch

P, _T06 . 3108
<149 x 10 7 4nch 2502 x 10 7 4inch

" (-) =149
' 5521 x 10”7 inch

The ~ffective spring rate,
}:e: 1
n551 x 10~

fl

392,000 1b/inch

! é
Other arplicationr of Irflucnce Coef®icient.
The rerults fram Table 1 can be uced to modify the syring constent
by concidering radial deflections dus o both axial and redisd loads.
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APPIIDIX A

I3d PrXIRT-OUTS OF IKFUT AND AUTOMATIC COMPUTATIONS

" Table 10 thru 101 S Table Load Sheet of Iiput.

Teble 102 thru 107 V . : Output of Automatic Camputations.



REDUMDAnT FORCE STRESS ANALYSIS PROG. 405.0

ANALYSIS 35

TaBLE 10 . 104 EmTHIES . JOINT  EXTERNAL  REACTYIONS
FORCE WO, TYPE 101N POINT DIR. NO., °C OLTR FORCE %0. TYPE
i 2 3 0 6 o - 49 1
2 H 3 0 4 0 50 2
3 1 3 o 2 0 51 t
& 3 3 0 s 0 52 t
5 2 17 0 % 0 sy 1
& 1 ar 0 6 0 54 2
7 1 i? 0 2 ] 55 1
8 1 17 0 s o 58 1.
3 2 31 o 4 0 57 i
10 1 31 0 7 0 58 2
11 1 3t 0 2 0 59 1
12 1 3t 0 9 ) 60 1
13 1 I Ge 1 0 61 1
14 1 &% 0 7 o 82 2
1S 1 45 0 2 0 63 1
16 1 «3 0 9 ) 64 1
17 2 15 0 6 - 0 65 1
18 1 15 0 4 0 66 1
19 ] 1S 0 2 0 67 1
20 1 15 0 s 0 68 1
21 2 29 0 6 0 69 1
22 1 29 0 IS 0 70 !
23 1 29 0 2 0 11 1
26 1 29 0 & o 12 t
25 2 63 0 6 0 2 t
26 1 &3 0 8 0 ' 3 1
27 1 63 o 2 0 1% 1
26 1 &3 0. 10 0 76 1
29 4 1 0 3 0 144 1
30 2 57 0 8" ] L] 1
33 t 57 0. 2 0 19 1
32 1 57 0 10 0 80 1
33 1 66 : Q, 7 0 81 1
36 . 2 s - h%" 0 6. 0 82 ‘1
35 . 1 Y 0 2 ] 83 1
36 .1 66 0 9 0 84 1
37 1 119 0 8 0 A% 1
38 2 119 o 4 0 86 1
39 1 119 0 2 0 87 )
%0 1 119 ] 10 0 88 1
8l 1 77 0 8 0 89 1
62 2 77 0 4 0 90 1
&3 . 1 124 o 2 0 91 1
o4 1 17 0 10 0 92 1
%5 8 78 o 1 0 93 1
o6 1 1 0 s 0 94 1
&7 i 78 0 2 () 9% 1
%8 t 78 o 9 o 96 1

- .
-

JOB DOOG  PROG A0SO-xXX wNQY 17, 1963 TIME 1230 PAGE A 1

CASE 36

JOINTY

105
106
106
106
107
107
107
108
108
108
109
109
109
110
110
1i0
(S8
11
111
112
112
112
113
113

114
11
11e
113

Table 10

RUN

POINT

COOLOOoOVOOO0OOVO0O000LO0000000OUR0AO000O0OODO0OOVEOOODDOCO

1

OIR.NO.

PP AP RSP NS REmWNESE~WVNEaEFP VAR AL RSN VWONSIOOINSGMONSIG®ON S~

C

oLTA

OO0 O00000DDOODLO0000O0000000000000QLOO0ODO0LO0OO00

58

¥

~

o
w3y



REDUNDANY FORCE STRESS ANALYSIS PROG. AO0S.
TABLE 10 . 108 ENTRIES . JOINT  EXTERNAL  REACTIONS
FORCE NO. TVYPE JOINT POINT DIR. NO. C DLTA FORCE NO.
97 1 115 o 4 0 103
%8 1 s 0 s 0 106
99 1 116 o 1 o 105
100 1 116 o 6 0 106
101 1 116 0 5 0 107
102 i 17 o 2 0 108
-
A 2

JOB 0000 PROGC ASS0-TBO MOV L7, 1969 TIME 12%0 PASE

TYPE

N N T s g e

ANALYSIS 35S

JOINT

1

17

NN

CASE 36

RUN

PO T

CO0O0OQO

DIrR,~NO.

B e R L 4

C CLrs

.3

o

el Nole)

oAl



TABLE

FORCE WC.

i
3
%
5
&
7
8
9

20

iYPE

ot oot b 0 G0 PO S S Gee

REQUNMCANT FORCE STRESS ANALYSIS PROG.

18 ENTRIES .

JOINT

oo
[- RV I AV S e ol

JO0lNT EXTERNAL

POINT DIR, NC. C DLTa

) 3 1
] 11 1
0 12 1
0 3 1
o - 11 1
o] & 1
0 L] 1
o] 4 i
0 5 i

ROV 17, 1963 TYIME 1230  ps

A0%.0 ANALYSIS 35

LOA0DS

FORCE NO. TYPE Jo
10 1
1t . 1
12 1
13 1
1e 1
15 1
16 1
| 4 1
18 1

t 9
A3 Table 20

CASE 36

InNT

7
8
®
10
il
12
13
16
13

RUN

POINT

QQO0QOCOUOO0O

QIR .NO.

LR S R I Y R AR A

[

PO pus (0 P put g G Pt o



REDUNDANT FORCE STRESS ARALYSIS ©  PROG. 40 ANALYSIS 38 CaSE 38 rRUN ]

2

TABLE 30 . 2% ENTRIES . BAR EXTERNAL REACTIONS

FORCE NO, JOINT ® JOIRY v C OLTA FORCE NO. JOINT ® JOINY % C;OLTA FORCE MNC. JOINT R JOinT m C DLTA

i 3 194 ] 10 19 92 0 18 109 iio e
2 17 3t Q il 921 10% 0 L9 110 111 0
3 31 L3 0 12 92 1038 0 20 111 112 0
L) 1% 29 0 13 104 117 ] 21 112 L3 0
$ 29 %3 Y 16 10% 106 0 22 13 1ls [
& &3 57 0 15 106 107 0 23 116 115 o
¥ ti9 17 0 16 107 108 0 26 115 l11é g
8 re 79 0 |84 108 .~ 109 0 2% 118 117 Q
9 - 17 . 91 0 )
’
.

Pracy
[oa]
o

$08 0000 PROG A050-700 NOV 37, 1963 TIME 1250 PAGE A ¢ Table 30 7




RUN

ANALYSIS 35 CASE 36

FOREE STRESS ANALYSIS PROG. AOS5.0

REDUNDANT

BARS

50 o 216 ENTRIES .

TABLE

FORCES
TP YQ B8NP BNQ BTP 8TQ ¥

FORCES
TP TQ BNP BNQ BTP BYQ T

c

.

BAR NO.

C

P

Bar WO,

OOV COOLVOHODODOLODOLODOOOCDLETOUDUTODOLTOLODOLLOTLLOLOLOOCO

VOBLOOLOOOCODOOOOODUDVOODOVOOODOOOOCCOOOO0OO0DOCOCOOODOOVO
[«NeR-RsBolaoR-N-BeNoReoReolNoNeoNaNeNeleRoNeloleReloNeRoNofoN-NellaRoReieojojoRolieRoNeNoRa o Nolollele)
QOO OV VDOVDO A m et sl sf ot o Rt R I D DO OO0 O0ODO VO OOD O 1 rdt s i

SO OQOO~VVO0O0O0DOOCOU Mttt et el Al ed = QO OOVVOOO OO0 OO O ettt ot i
b od otk ek gk ot ot omi ek ot o g b el St e et nd ol ot P o) gk ook WA Gh ol pah b ol ol od wnh ot ot ok Wk gk o ol b vl i pd et

ot ol o] ot G el it ok gk oh oo ol ok od i ik ol ok ol okt ik d od b rd vk Sl ] ek o bk ol ok th ot b gk ot g i gl gk b ond ot gt ek

VPO OLOVO0OOOQCOOCLOOO0O0O0D0OODCOOOLODOODOOODOOCO O en mi =l «d ot
- — NNANNNNNNNNNN NN NN

- il ol e ot od gl gud v P ol —t o d
@O NP DE LDV O QT OANPNAMAEINOPr DO~ NAANIrRDEO~NMAYLINO OO0 O
NINAMMPBAORMAAMNA S LI INPM R ARG LI I IOV NVNING ¢ I WD
@D OB AN PINDOFEBT~NMNMENDOS BT O~ NMEANODDED NN ONDOO
NNt st it NN N NNINNNANNA M AN AR MAS S SMAMNMMAAMRMMMAS TP EEEE N
GOm0 ~ TN OMDOCO~NMPNONDOCONMENDONDOO~N a4
LR AR AN ol AN AR NN o) © COLC OV~~~ PR DOD DEOOO OO oo

93
o L

o.oooooooooooo00000000000000000000000000000000000

0000000000800 C00000COODOC00COOOOO00DODOOOOO00ROOO .
. Al - T

’

00000000000000000000000000.0000.0.00000000000000000

. M

11[.1.1!.[[..11ll.l.ll.l\.l....llll.‘;\;OOOxQQ00000000111111!\.3»1\;

\-Q
Gt pnf b ood g ek od ped i ot ot wh wuh gt ool ot ok ok md gt ot wd ok gl i gt ond owd ot ot od ok Bl gt od sk i gt ond it mid gk pod gt ok ot
L
e e [ e R P P B I e g p e S R S S L R S
' !
N

x A . . . .
. L) ot g ot et gk et ok

AR H DO NS GOV DPORNPG NI DO NAPR O DP@O O et @G WD
kb pod gocd Ok wasd o g ol b et el e et ed PR PPN PN Y O PN A B P e e B PN P B N PN Y O
PRGN NN NNNA Y N QR PO=NASAS NI BN e QT O~NAS D
ot oo od g gt b ot od ond ad e pet od ot BN PN O BN B O Y

LA LG BDPDRANAOFA N B DA NDFN O DPDANDP N DB DP DA LGN D D
i ok vnh ek ) d otk e YOS PE PN NN NPT A AR AR ATN Y ST S T4 EE

S0

Taxle

s

A

PAGE,

-~
-

13

.TFJHE

_;:1:,5‘0;

R

..
¥

1963

PROG  4050-780 . NOV 17,.

-, dce 10000

3 i
P

-

+



TABLE 50 .
‘BAR ®0. w
97 51
98 52
99 53
10u 54
101 5%
102 56
103 60
106 &1
108 62
106 &3
107 60
tvé 122
109 by ]
i1io &6
141 47
1i2 48
113 49
tie 50
115 $1
il6 52
117 5%
18 1Y
119 5%
120 b1
tel &4
12¢ &9
123 &%
iz2e 66
125 67
126 &8
127 &9
126 14+]
129 71
130 LR 4
131 73
132 Te
133 79
i3s 6
i35 ite
138 18]
137 ii®
138 66
{39 12
160 &6
sl 67
142 68
163 69
164 70

-

L7 08 0000  PROG  AGS0-7BO WOV 17, 1963

REDUNDANT FORCE STYRESS ANALYSIS PROG. A0S.0
7216 ENTRIES . BARS
FORCES
Q c TP TQ BNP BNQ BTP BTQ T 8AR NO.
52 121 1 11 1 0 o0 165
53 121 1 11 t o0 o0 146
54 21 1 11 1 o0 o0 o 167
55 121 1 11 1 o o0 o 148
56 121 1 1 1 1t o0 o0 0 169
57 0 1 10 0 0 0O 150
1 0 1 1 0 6 0 0 O 151
62 0 1 1t 06 0 0 o0 0O 152
63 0 1 1 06 0 0 0 0 183
20 6 1 1 0 ©o 0 0 O 154
122 0 1 1.0 0 0 0 O 155
34 0 1 1 0 0o 0 0 0 156
122 o 1 00 0o 0 o0 O, 157
66 0 1 10 0o 0 0 O 158
87 0 t' 1 0 0 0 0 O 159
68 0 $t 10 06 0 0 O 160
69 0 1 10 o 0 o0 O 161
70 0 1 1 0 0 0 0 0 162
71 0 1 1 0 0 0 o0 0 163
72 0 1 106 0o 0 00 164
73 0 1 10 0o 06 0 O 165
T4 0 1 1.0 6 0 0 0 166
15 o 1 1.0 0 0 0 O© 167
11e & 1 1t 0 1 0 0 O 168
65 126 1 11 1 0 o0 0 169
66 124 i1 11 1 0 o0 0 170
67 126 1 1 1 1 0 o0 o0 1
67 124 1 11 1 o0 o0 0 172
68 124 1 11 1 0 .0 0 173
69 124 1 11 1 0 0 0 174
70 124 1 11 1 o0 o0 o© 175
71 124 1 11 1 0 0 0 176
72 126 1 11 1 0 0 0 177
13 124 1 t 1 1 0 o o 178
74 126 1 t 1 1 0 o0 0 179
75 126 i1 1 &1 1 0 ©0 0© 180
78 124 1 11 1 0 o0 0 181
17 124 | S S 1 0 0o 0 182
e 123 i1 11 o ©0 0 O 183
16 s 1 1 1 o 0 o0 © 18+
77 0 1 1 060 0 0 0 © 188
78 0 1 1.0 0 0 0 O 186
79 o t.1 2 6 0 0 0 187
30 0 1’1t 6 o ©6 o0 0 188
81 0 1t 10 0 0 0 0O 189
82 0 t 1 0 6 0 0 0 190
83 0 1 1 6 a9 o0 00 191
8s 0 i 1 0 0 0 0 0 192
TIME 12350 PAGE A &

ANALYSIS 35

108

CASE 38

COOCO0O0CO0O0 (o]

125
125
125
125
125
125
128
125
125
1235
125

[e = N-RoRoNoNeloRo ol NeRe)

RUN

1

FORCES

TP TQ 8NP 8NQ BYP 8TQ T

P Par D gt g P PP pen gt b D e G Qut Pt pmn (vt G fTe b ek Pt P pur s pae p e s A P v Gt gt PR PI s el G G ok Pt b P pas pué o e

Pt s S o ot ot ot P YD ot i P G g B ot P g Pt E Bt s G P Pt gt Pt P Put s Dot P et ps P PP pus it Pt P g gt bt P s gt pus e

COOOrrmp rr* e gt pr rt s pr = OO OO0 VG OOOOQOO s bt v bt syt e Pt e e P e OO QDO OO

QO OO P twpwpw st b po o0 P re e O D OQOQOUOCOC OQOE ittt pe o et P e e B COOQOOO O

[=JeNeoNoNoNolNeNeNeRolleNoloNeN-NelloRel-NeoNo oo NoNul-RolloNeNoeNeNoNoNeoNoNoNeoNeNoNe NoNoNeNe oW+ Wol

[+ HN-Nel-NeNeNe N+ RoNeNeRo NN g RelloNeReolloNe = NeRallaNeRe v NoloNoNeNolvEeNeReNo e NoNo R Neo X+ FeWeNel

O OOVROOLCOLOVOODOLOOLLOORLOOOCOUDOOOOODOD0OO00DSODDDoD



REDUNDANT FORCE STRESS ANALYSIS

PROG. A03.0

TABLE S0 - 216 EWNTRIES . . BARS
FORCES
RaR nNO. e Q c TP YQ 8NP BNQ BTP BTQ T
193 36 10% ¢ 1 1 0 0 0 0o o
13 97 110 g 1 Ut 0 +] 0 o 0
135 38 it o) 1 1 0 0 0 0 0
1986 3 1 g o 1 1 0 0 Q o o
137 1C0 113 [¢] 1t 1 9 0 0 o 9
194 icl ile ¢} 1 1 0O 0 0 0 0
199 icz 15 o 1 1 0 0 0 0 0
249 103 Lie 0 1 1 0 0 0 o 0
201 104 117 0 1 1t 0 0 0 o 0
202 108 136 o 1 1 0 0 0 o 0
203 icé 107 0 1 1 0 0 0 0 O
20e 1e7 ion 0 1 1 0 0 0 0 0
A
JOB ©0O30C ®ROG AQS0-780 WOV 37, 1963 TIWE PAGE

1250

BAR NO.

A

205
206
207
208
209
210
211

213
214
215
216

7

ANALYSIS 35

1 4

108
109
110
i1
112
113
114
115
116

59
59

CASE 38

109
110
111
112
113
116
115
116
117

0O0WwOOOO0OOO00CQCO [a

58

Talle 50

RUN

1

FORCES

TP TQ BNP BNQ BTP a7Q 1

P g o Pt s g pue put pus P e Do

p 3 P P pt p P P e g D P

coococooocococod

OO OO00O0OO0O00O0

[« ReR-NoNoNeleRaNo =N

QO=0 00000000

DOO00000CO00Q

(92 ]

o

59 ¢

[}



- REDUNOANT FQRCE STRESS  ANALYSIS PROG. 40S.0

ANALYSIS 35

TABLE &0 o 87 ENTRIES . ' PANELS
l
PanEL WC. o] € F G PANEL NU. D
1 3 % 18 17 &% 52
- & @ 5 19 18 6b 53
3 S5 13 20 12 % 4 sS4
& 6 T 21 20 - LY:] 59
4 7 ] 22 21 &9 118
& a .9 . 23 22 s0 78
7 3 10 26 23 St 66
] | L it 25 26 52 67
Q i1 12 26 25 53 48
L 12 13 27 26 S 53
[ 13 le 2% 27 . 55 10
12 14 " 15 29 28 56 A
13 17 8 32 3t ’ 57 72
L% 1R 13 . 33 32 54 73
15 19 20 34 33 593 Ts
e ~20 21 35 34 60 s
17 21 22 36 35 61 16
18 22 2 37 38 62 9
19 23 24 38 37 &3 30
26 T 24 25 33 18 - b4 81
21 25 26 &0 19 65 2z
2é 25 27 LR LYo} 66 33
23 27 28 &2 41 57 86
FE 2R 29 43 &2 68 2%
25 3t 32 &6 45 &% A8
Z6 32 33 &7 LX) 70 87
P 33 i1s 'S ] &7 Tt a8
28 34 3% 69 “8 12 39
29 35 38 0 &9 T3 30
3 L1} 37 91 S0 Te 32
3 37 39 52 S1 78 93
32 3R 39 53 52 s T4
33 39 40 % & 53 17 35
34 &0 41 %% S6 18 as
3% &1 42 54 55 19 7
36 &2 &% ® 7 56 a0 98
37 62 63 S @ 61 Al 9
38 &0 61 €% 122 82 100
39 Ly %4 &t 66 83 101
©Q 67 &R & 67 84 102
o} (%] X &% 68 As 103
LY 49 50 ' 69 86 63
%3 50 S1 ? T0 87 59
LY 51 52 rr 71 )

JCB 0000 PROG  A040-180 NQV L7, l9ed TIME 1250 PAGE A 4

CASE 34

Talln

LS

N

13
T4
rs

Ty
#a

az
33

85
dh
a7y
48
83
30

93

96

a5

96

97

98

a9
100
101
102
133
1046
1e6
107
108
103
112
111
112
113
114
1185
116
117

34

122



REDUNDANT

TABLE 90 . 126 ENTRIES

N X
1 0.000000
2 .0.000000
3 0.000000
“ 1.358805
5 2.625000"
6 3,712328
7 6.566658
8 5.071133
9 5:250000
10 5.071133
11 4.566658
12 3.712328
13 2.62%000
14 1.359805
15 0.000000
16 1.000000
17 *0,000000
18 1398663
1y 2.702000
20 3.R21222
21 ©.680026
22 5.219885
23 S, 404000
24 5.219885
25 6,680026
26 3.821222
217 2.702000
28 1.3986673
29 0.000000
30 0.000000
31 0.€00000
32 3.190992
33 6.164500
ie 8.737359
35 10.677285
36 . 11.908951
37 12.329000
36 11.908951
39 10.67728%
40 8.717959
41 6.164500
€2 3, 190992
@3 0.000000
48 0.€00000
5 0.000000
56 3,991379
a7 7.710724
&8 10.204659

J40B 0000 PROG B030-780 MOV 17, 1963 TIWE 1250 PacE A 9

FORCE STRESS

Y

0.0C0000

~3.500800 -

-3.500000
-3.500000
-3.5C0000
-3.500000
-3,500000
-3.%00000
-3.500000
-3.500000
-3.500000
-3.50n000
-3.500000
~3.500000
-3.500000

-13.816000

~13.816€00

-13.816000

-13.816000

-13.816090

-13,816000

-13.816000

-13.816000

-13.816000

~13.816070

-13.816000

-13.816000

-13.816000

-13.816000

-20.503500

-20.503500

-20.503500

-20.5C3500

-20.503500

~20.503500

-20.503500

~20.5€3500

-20.503500

-20.503500

-20.503500

-20.503500

-20.503500

-20.503500

~24.586000

-22.660174

-26.566000

-24,5656000

~26.568000

ANALYSIS

&

PROG.
POINT COORDINATES

L4 N
0.C00000 69
0.000000 %0
5.250000 51
5.071133 52
4.566658 53
3.712328 S&
2.625000 35
1.358805 56
0.000000 - T S7
-1.35880S5 se
. =2.625000 59
-3.712328 60
~4.566658 61
~5.071133 62
-3%.250000 63
0.000000 66
5.4046000 63
S5.219885 66
. 4,680026 67
3.821222 68
2.702000 69
1.398663 10
- 0.000000 1A}
-1.398663 12
-2.702000 73
-3.821222 74
-6,680026 75
-%.21988% 76
~5.604000 7
0.000000 78
12.3273C00 79
11.908951 80
10,677284% B}
A, TLI959 82
6.166500 83
J.120992 LI
0.000000 as
«3.190992 B6
~6.166500 87

~B8.717959
~10.67728% 89
~11.9089%) 90
-12.329000 91
0.000000 92
l¢,.%62%00 @3
16,896038 e
13.35%¢6138 93
10.904699 %

ANALYSIS 3%

RUN 1
X Y
13.355436 ~24,566000
14,896038 . =24.566000
15.6214467 -26.566000
14,896038 -24.566000
13.355436 -26.566000
10.9046659 -26.5686000
T7.71072¢ ~26.566000
3.991379 -26.566000
0.000090 ~26.06838%
6.486840 -18.000000
7.56837% -16,771750
8.717959 ~“16.0%4000
8.396331 -15.600000
7.135447 -13.816000
S.67833% -13.816000
0.0n0000 ~40.2%0000
8.380000 -40,250000
7.911523 -40.250000
15.28383) -460.250000
21.816702 -60,2%0000
26.472516 ~40.250000
29.526226 ~4C 4250000
30.567666 ~60.2%0000
29.526226 -60.,250000
26,672%18 «60.250000
21.614702 -40.25%0000
15.293833 ~40.2%0000
7.91152) -4C . 250000
0.000000 -60.250000
0.000000 ~-50.62385C
0.000000 -55.938000
11.832668 ~55.938000
22.858876 ~55.938000
32.327677 -55.938000
39.592941 ~55.938000
44,160166 -55,938000
e5. 717748 -55,933000
646,1601%4 -5$%.938000
39.592941 -55.938000
32.327677 -$5,938000
22.858876 -55.938000
11.832668 ~-55,.938000
0.000000 ~-55,.938000
0.000000 -T1.%G0000
15.722319 ~71.500000
© 30.37307S -71.50C00¢0
62.9546210 -T1.5C0000
52.607988 -71.500000
Table 30

4

T.TL0T2a
31.991379
0.000000
~3,.331379
~7.780726
-10.90665%
~11.3%5636
~i6.896030
~-16.000000
6,88 460
T.564%7%
4. PL1T9%9
8.396931
7.135467
5. 47031%
11.8%9000
16.290000
’9.526226
i5.8T2518
21.614102
15.2838133
?.911523
¢.000000
~7.311523
~1%5.2813833
~21.614702

“26.872516 .

~29.526226
-, 8567686
€0.%85812
45,717748
%4 ,1601 44
39.5929%61]
32.327477
22.858876
11.832668
0.000000
~-11.832668
~-22.8588746
-32,327477
- 39.592941
~44,16014%4
~45,717748
60.74615%0
58.676529
52.6079828
42.956210
30.37307%

el

-

e
oy
R



Ta8LE
L

a7
9
99
100
101
*102
103
104
108
106
107
108
109
1l
11l

»

Q0

®

REQUNDANT

126 EMTRIES

X

58.676%29
60.766150
58.676%29
82.607988
£2.956210
"30.373079%
15.722319
0.C00000
. 0.000000
12.703700
38,064486
$53.831559
65.929971
73.535255
Té. 128969

FORCE

STRESS

Y

-71.500000
-71.%00000
-71.500000
-71.500000
~-71.%00000
-71.500000
-71.500000
-71.500000

~87.429000 . .

~87.429000
-87.42°000
~87.429000

-87.429000 -

~87.429000
-87.629000

ANALYSES

POINT
b4

15.722319
0.000000
-15.722319
-30.373073
-62.9%6210
~52.607988
«58,676529
~50.766150
76.128969
73.53%235
65.929971
53.83155%
38.C66486
19.703700
0.000000

o

PROG. A0S5.0

COORDINATES
N

112
113
ile
115
116
117
118
119
120
121
122
123
126
12%
126

. 1408 0000 PROG 4030-780  NOV 17, 1963 TINE 4250 PacE A 1G

AMALYSES 35

X

CASE 36 RUN L

73.53525%
65.929971

53.83155%

38.064484
19.703700
0.000000
6.387633
€.0n0000
0.000000
0.000000
8. 717959
0.000000
0.000000
0.000000
0.000000

Table 90

A\

~-87.429000
~87.429000

- ~87.429000

-87.629000
~87.429000
-87.429000
-364.152310
-34.152310
-20.%03500
-24.566000
~18.397500
-34,152310
-40.250000
~55.938000
~71.500000

2

~19.703700
-38.064484
~53.831559%
-65.929971
-73.53525%
-76.12R969
~23.838241
-25.619057
0.000000
0.000000
8.717959
0.0C0000
0.000000
6.000000
0.000000



REDUNDANT FORCE STRESS AaMALYSIS PROG. A0S5.0 ANALYSIS 3% CASE 36 RUN L

TagLe 91 . 12 ENTRIES DIRECTION NUMBERS

M x - ‘ Y 4 N X Y z

L . 1.000000 0.000000 0.000000 7 0.0170000 ~78.832000 81.8631000

2 ~1.000000 0.000000 0.000000 ] 0.000000 ~78.832000 -81.631000C

3 0.000000 1.000000 0.000000 9 0.0n0000 81.631000 78.832000 *
4 0,000000 . ~1.000000 0.000000 10 0.000000 81.631000 -72.832000

5 0. 000000 0.000000 ' 1.008000 11 1.000000 0.000000 1.0C0000

&

0.000000 - 0.0C0000 ~1.000000 12 1.000000 0.000000 -1.000000

408  0000. PROG AOSO-T60 NOV 170 1963 . TIPE 12350 PAGE . A 1t ; Table 21



REQURGANT  BORCE STRESS amaLvs!s PROG. 40%.0 AMALYSIS 39 CASE 36 Auk |

TABLE 100 . 216 EWNTRIEY . : saAR PROPERTIES
SECTION PROPEQTIES MATERIAL PROPERTIES o
Baft %0, A K% kY i 181 J € G T
S 0.69%C 1.0000 2.0C00 0.1235%0 0.00000 0.00000 10600000 3850000
é 1. 3300 1.0030  ©.0000 0.2%100 0,00000 0.00000 10400000 3850000
3 1.3900C 1.0000 ©.0000 0.25100 ©.00000 0.00000 10400009 3857600
& 1.3900 1.0000  0.0000 0.25100 €.00000 0.00000 10600000 3850000
g 1.3900 1.0000  0.0C00 0.251C0 0.00000 0.000C0 10400000 3850000
& 1.1%00 1.0000  0.0000 0.16160 0.00000 0.00000 10600000 3850000
7 0.9180 1.00C6 0.0000 0.07220 0.00000 0.00000 10400000 3850000
] 11500 1.0000  0.€C00 0.16160 0.00000 0.00000 10600000 38500C0
9 1.3900 1.0000 €.0COC 0.251C0C 0.00000 0.00000 10400000 38500¢0
fu 1.3900 1.0000 0.0000 0.25100 0.00000 0.Q0000 ~ 10400000 3850000
11 1. 3900 1.0000 ©.0000 0.25190 0.00000 0.60000 - 10400000 3650000
12 1.3900 1.0000 0.0000 0.25100 0.00000 0.00000 10500000 3850000
i3 0.695¢C 1.0000 0.000¢C 0.12550 0.00000 ~ 0.00000 10600000 385GC0C0
1 5.5000 1.0000 0.0000 5,478C0 5.00000 0.00000 12600000 3850000
1s 5.5000 1.0000 0.,0000 %,67800 1.,00000 0.00000 10400000 38500C0
e 5.5000 1.0000 0.0000 6.47800 n. 00000 0.00000 10€C0000 38500C0
17 5,50C00 1.00600 0.0C00 4,780 0.00000 . 0.00000 - 10600000 38500C0
is $.5000 1.,0000 0.0000 %.,67800 0.00000 0.00000 10600000 3850000
19 %.5000 1.0000 0.0000 4,478C0 c.c00C0 0.00000 10400000 3850000
2y $4.5000 1.0000 0.0000 4.67800 0.00060 0.00000 10600009 38500C0O
2i $.5000 1.0000 0.,0C00 4.4TRCC n,.00000 0.00000 10600000 3850060
22 $.%000 1.0000 0.C000 6,678C0  0.00000 0.00000 10400000 3850000
23 $.5000 1.00C0  0.0000 6.47800 0.€0000 0.00000 10600000 3850000
26 5.%000 1.0000 - 0.0000 4,&1800 0.00000 . 00000 10600009 38500C0
25 5.5000 1.6006  0.0000 4,478C(0 . 0.00000 0.00000 10600000 3850060
26 0.%3%0 1.0000  3.0000 01Q2940 n.00000 - 0.00000 10600000 38500C0
27 1.0700 1,000  0.0000 0.05890 0.00000 0.00000 10400009 3850000
28 1.0700 1.0000 0.0000 0.05890 0.00004 0.00000 10400000 3830000
29 1.06700 1.0000 ¢€.0C€00 0.05890 0.00000 . Q.00000 10600000 38500C0
30 1.0700 1.0000 0.0000 0.05890 0.00000 0.,00000 104660000 3850000
31 1.070¢C 1.0060 0.0000, . 0.08890, . 0.00060 ' 0.booco 10400000 3850000
32 1.0700 1.0000 0.0000, - 0.058901 , DJ00000:  0.00000 10600000 3850000
33 1.0700 1.0000 0,000 .7 0,05890 ~ 0.00000 0.00000 10600900 38500C0
34 1.0700 1.0000 0.0000 .0.05870. 0.00000 0.000C0 10600000 3850000
3% 1.0700 1.0000 0.0000  0.0%890 °  0.,00000 0.00000 10600900 38500C0
36 1.0700 1.0000 £.0000 0.058%90 0.00000 0.00000 10400000 3850000
3t 1.0700 1.0000 0.0000 0.05890 6.00000 0.00000 10600000 385006C0
iy 0.5350 1.0000 0.0000 - 0.02940 0.00000 0.00000 10400000 3850000
39 9,4800 1.0000 0.0000 . L 1714472 0.00000 0.00000 10606000 3850000
%0 9.4800 1.0000 0.0000 ., L.1T7lée+2 0.00000 0.00000 10600000 38500C0
'S} 9.6800 1.0000 0.0000 «1718942 0.00000 0.00000 10600000 3850000
42 9.4800 1.0000 0.0000 o17164+2 0.00000 0.00000 10600009 3850000
63 9.4800 1.0000 ©.0000 e1T1602 0.00000 0.00000 10400000 3850000
64 9.4800 1.0000 0.0000 - L1714e2 0.00000 0.00000 10600000 38500C0
45 9.4800 1.0000 0.0000 ' .1T7l6e2 0.00000 0.00000 . 10400000 - 38500C0
Y 9,4800 1.0000 0.0000 , .iTls4e2 . 0.00000 0.00000 10%00000 3850000 o
&7 9. 4800 1.0000 0.0000 «171%82 0.£0000 0,00000 10%00000 3859000 i s
o8 9.4800 1.0000 0.0000 »lTL602 0.00000 0,00000 10%00000 3850000
c - . S
. : : =t}

- e T . €.
R S B 3

P
4 . oo -

JOB 0000 PRGG AOSO-780 MOV LT, 1963 TIME 1250 ° PAGE A f2 o Table 100 | T

= S G I e
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%

T4BLE 100
BAR NO. a
K Y 9.6800
50 9.4800
%1 0.9800
52 1.9600
%3 1.9600
$4 2.8000
5% 2.8000
56 3.0000
57 1.9600
58 19600
59 1.9600
60 " 1.9600
61 1.9600
62 19600
63 1.9600
66 1.3600
‘ 65 0.9800
- 66 - 6G,4500
67 6.4500
68 5.46500
69 6.4500
Ty 6.4500
7L B.6500
72 6.4500
73 6.65C0
T4 6.4500
s 6.4%00
76 6.46500
17 6.4500
. Te 1. 2000
.79 2,6100
80 2.6100
81 2.46100
82 2.4100
83 2.6100
34 2:.6100
8s 2.4100
.13 25100
a7 2.6100
as - 2.4100
89 2.4300
90 1.2000
91 2.3100
92 2.6600
93 2.6600
- 9% 2.6600
9 2.6600
2.6600

%6

© . JDB . 0000 PROG

REQUNDANT

KN

1,000
1.0000
0.0000
€.0000
0.0000
1.0000
1.0000
¢.0000
0.0000
0.0000
0,000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.C000
1.0000
1.£000
1.0000
1.0000
0.0000
0.C0N0
. 0.0000
0.0000
0.0000

0.0000

¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000

FORCE STRESS AMALYSIS = PROG. A0S.0

216 ENMTRIES .

SECTION
&7

0.0000
0.0000
0.0000
0.0C00
0.€000
0.0000
0.0000
0.0000
0.6C00
0.0000
0.0000
0.0000
0.0300
0,0000
0.0000
0.0000 "
€.C000
0.0000
0.0000
0.0000
0.0000

© 0.0000

0.0000
0.0000
¢.o0co0
0.0000
0.0000
0.C000
8.CC00
0.0000
0.0000
0.0000
0.0000
0.C000
0.0000
0.0C00
€.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Ban

PROPERTIES
N 1Y

«1716e2  0.00000
171642  0.00C00
0.00000 5.00000
0.200C0  0.00000
0.0€0C0  0.00000
0.596%50  0,00000
0.596%0 0.00000
0.00060  0.00000
0.006CC  ©.00000
0.00000  0.00000
0.00000 0.0000
0.000¢0  0.00000
0.006€0  €.00000
0.0C000  0.00000
0.00000 ©.00000
0.000C0 0.00000
0.000C0  0.00000
8.492C0  1.00000
8.49200 0.00000
8.492C0  0.00000
8.492C0  0,00000
8.69200 0.00000
8.49200 0.00000

- 8.492C0 0.00000
" B8.692C0 © 0.00000

8.49200 0.00000
8.¢9200 0.00000
8.492C0 0.00000

8.,692C0 0.00000

0.0G000 0.00000
0.00000 0.00000
0.0C0CO 0. 00000
5.0CCCO 0.00000
0.00000 0.00000
0.00000 0.00000
0.000C0 0.00000
0.0C0CO 0.00000
0.00000 0.00000
0.00000 0.00000
0.0C0C0o 0.00000
0.000C0 0.00000
¢.000C0 0.00000
0.00000 0.C0000
1.832C€0 0.00000
1.832C0 0.00000
1.83200 0.00000
1.83200 0.€0000

PROPERTIES

3

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0000C0
0.000C0
0.00000
0.000C0
0.0C0C0
0.60000
0.00000
0.00000
0.00000
0.0C000
0.00000
0.00000
0.00000
0.00000
0.00U00
0.00000
. 0.0000¢
0.000C0
0.00000
0.00000
, 0.00000
0.00000
0.00000
0.00000
0.00000
0.000C0
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
' 0.00000
© 0.00000
0.00000
0.00000

A050-760 WOV 17, 1963 TIAE 1231 PAGE A 13

AnALYSIS 35

 MATERIAL
€

10400000
10600000
10400000
10600009
106400000
10400000
10400000
10400000
10600000
10400002
10400000
10600C00
10600000
10400000
10600000
10400000
10600000
10400000
10600000
10600000
104600000
10400000
10400000
10600000
10400000
10400000
10600000
10600000
10400000
10400000
10600000
10600000
10600000
10600000
10600000
10400000
10600000
10400009
10500000
10400000
10400000
10400009
10600000
10400000
10600000
10600000
10400000
10400000

CA3E 38

PROPERTIES
G

3850000
3830000
0
0

0
3650000
3850000

000000000

3850000
3850000
36350000
3850060
3890000
38500C0
3850000
38500C0
3850000
38650000
3850000
38500C0

[~ X-K-X-R-N-N-NoR-N-Jee o R

3850000
3850000
3850000
3650000
3850000

Table 100

RUN

.

N



4O ©000 0RO AOSO-780 NOV 17, 1963 TIME 1251 PAGE A 18

TABLE 100 .
BAR RO, &

97 "2.6600
%8 2.6600
39 2.6600
100 2.6600
Lol 2.6600
104 2.3100
103 . 3.0000
104 3,0000
10% 1.%5000
106 2.0000
107 1.%000
10w 2.000¢
109 1.7500
Tty 0.921C
11t 0,3068
112 09,7140
14} L0.7160
1is 0.7140
115 0.8100
“tie C.8990
117 0.8100
118 0.7140
119 0.9040
126 0.9210
121 0.8210
122 0.3270
123 0.5100
126 0.2990
125 0.8670
126 0.8870
127 0. 887"
128 0.8870
129 0.RBT70
130 0.8870
131 0.8970
132 0.8879
133 0.8870
134 0.8R70
135 0.3710
136 0.621C
Jar 0.6090
138 C.3710
139 0. 3000
160 1.2%00
16l 1.0800
162 G.925%0
e 1.0600
166 1.0600

REDUNDANT

L 4]

1.0000
1.C000
1.0000
1.0300
1.0000
3.0000
4.0000
0.0000
3.00C0
9.0000
2.0000
0.0000
0.0000
0.0000
8.0000
0.0000
0.0000
0.0000
0.C700
0.0000
3.00C0
0.0000
0.0000
1.0000

1.0000

1.00C0Q
1.0000
1.0000
1.0000
1.0000
1.00¢0
1.0000
1.0000
1.0000
1.00C0

1.0000 ~

1.0000
1.0000
1.0000
1.0000
¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
€.0000
5.0000

FORCE STRESS

216 ENMTRIES o

SECTION
KY

0.0000
0.0000
0.0000
g.cCcoe
¢.0C00
0.0000
0.0C00
€.Ccot
¢.0000
€.0000
0.0000
0.CCO0
€.0000
0.0000
0.0000
€.0C00
€.0C00
0.0200
0.0000
0.0000
0.CC00
0.0000
0.0000
©.0C00
€.0000
0.0000
0.0000
0.CC00
€.0000
0.0000
¢.0000
0.6C00 "
0.C000
¢.0000
0.0000
0.0C00
0.0000
0.0000
0.0000
6.0000
0.0C00
0.0000
0.0000
0.0000
0.0000"
6.0000
0.0000
0.0000

ANALYSIS
BAR

PROPERTIES

N 17
1.832¢0 0.00000
1.83200 0.00070
1.83200 0.£0000
1.832¢0 0.00000
1.832¢€0 0.00000
0.0C0C0O €.C0060
0.000C0 0.£0000
0.0C0CO 0.00000
0.0€0C0O 0.00000
0.00020 0.00000
0.00000 .0.00000
0.00CCOQ n.00000
0.0CCCO 0.00000
0.0C0C0 0.00000
0.00000 0.00000
0.0€0C0 0.00000
0.05050 0.00000
0.0C0C0 '0.00000
0.000C0 0.00000
0.0C0CO 0.00G00
0.0C0C0 0.06000
0.0¢000 0.60000
0.00000 0.00000
0.0681C 0.00000
3.83CC0O 0.00000
0.366C0 - 0.00000
0.41200 - 0,00000
0.305¢C0 000000
4£.236C0 0.00000
4$.23600 0.00000
4.23600 0.60000
%.23600 0.00000
%.,2316C0 0.00000
%.23600 6.00000
4.236C0 :0.C0000
4.236C0 0.00000
©,236C0 - 0.00000
4.23600 0.£0000
0.023330 0. 00000
0.06670 0. 00000
0.0C0CO 0.00000
0.0C000 0.00000
0.00000 0.00000
0.000C0. 0.00000
0.0C0CO 0.00000
0.0C0C0 0.00000 .
0.00000 0.00000
0.060C0

PROG. A0S.0

PROPERTIES

J

0.00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.000C0
0.00000
0.00000
€.00000
0.00000
0.000C0
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
6.00000
0.00000.

0.0000C - '
. 10%00000

0.00000
0.00000
T0.00800
= 0%60000
. 0.00000
'0.00000
0.00000
0.00000
0.00000
0.000C0
0.000C0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000 .
0.00000
0.00000

0.00000 © °
0.00000 -
0.00000 * 0.00000 -

\d
L -

ARALYSIS 3S

MATERAL
£

10600000
10600000
10400000
10400000
10490000
10400000
1040000N
170600000
10400000
106400000

10400000 .

10400000
10400000
10600000
10400000
10400000
10%00000
104000600
10400000
. 10400009
104600009
12400000
106400000

- 10600000
10400000
10600000
10400000
10400030
10400009
10600000
10400000
10600000
17400000
10400000
10400000
10400000
10400000
10400000
10600000
10400000
10400000
10400000

10400000 ~

10400000
10400000
10400000
10400000

CASE 3¢

PROPERTIES
G

3850000
3850000
38500C0
~ 38500C0
" 3850000

0O00AQV0O00O0O0O00OOOOOO0

o

3850000
1850000
3850000

3850000.

3850000
3853000
3850000
3850000
38500C0
1850000
3850000
3850000
1850060
18500C0
1850000
3850000
3850000

1
0000000 CO

RUN

L



TABLE 100 .
BAR AQ. A
145 1.1100
166 1.1600
167 1.1100
169 0.9250
169 1.0000
150 1.2300
15} 0.3%60 -
152 0.8870
153 0.8870
156 0.2870
155  0.8870
156 0.8870
157 C.8870
158 0.8870
159 0.8870
160 0.8870
161 0.8870
162 0.RB70
163 0.8870
16e 0.4000
166 1.1200
166 1.4400
67 1.0600
168 1.0200
169 1.0200
176 1.0800
171 1.1400
172 1.0800
173 1.0200
174 1.1000
175 1.1600
176 0.6630
rr 0.8770
178 0.8770
179 0.8770
180 0.8770
181 0.8770
182 0.8770
183 0.8770
184 0.8770
165 0.8170
180 0.8770
le7 0.8770
188 0.8770
189 0.8070
190 1.6600
191 1.6000
192 1.6900

- 408 0000, PROG

REODUNDANT

216 ENTRIES

K

0.0000
0.0000
0.0000
0.0000
0.0000
3.00C0
0.C000
1. 0000
1.0000
1.0000
1.0000
1.0000
1.0000
1,0000
1.0000
1.0000
1.0000
1.00C0
1.0000
0.0000
0.0000
0.0000
G.CC00
G.0000
0.0000
0.0000
€.0000
0.0000
0.,0000
0.0000
0.00C0
6.0000
$1.0000
1.,0000
1.C000
1.0000
1.0000
1.00C0
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
¢.0000
0.0000
0.0000
0.0000

3

ORCE STRESS AMALYSIS PROC. 40%5.0

SECTION
Ky

0.0000
0.0000
3.0000
0.0000
0.0000
0.0300
0.00C0
0.0000
0.0000
0.0000
0.0000
0.0C00
£.0000
0.0000
0.6000
0.0C00
0.0000
0.0000
0.0C00
0.0C00
€.0000
0.0000
6.0C00
0.0C00
€.0000
0.0000
6.0600
0.€C00
0.0000
0.0000
0.CCG0
6.CC00
$.C000
0.0000
0.C00¢
€.0C00
0.0000
0.0000
0.0000
0.0000
0.0000
8.0000
0.0000
0.0000
. 0000
0.0000
0.06000
0.0000

BAR PROPERTIES

PROPERTIES
IN 1y J

0.0C0C0 0.00000 0.00000
0.00000 0.00000 0.00000
6.00000 ' 06,00000 0.00000
0.0CCCC 0.00000 0.00000
0.0CCCO 0.00000 0.00000
0.00000 0.00000  0.00000
0.000C0 7.C0000 0.00CCO
4.236C0 - 0.00000 0.00000
4,236C0 0.00000 0.000C0
©.2136%0 0.C0200 0.00000
4.23600 0.C0000 0.00000

© €.23600 0.00000 0.00000 .

©.236C0 0.00000 0.00000
©.235600 £.C0000 0.00000
6.23600 f.00000 0.000cCO
$.236C0 0.00000 0.00000
6.236C0 “0.C0000 0.00000
4,23600 0.CC000 0.00000
4.23600 7.C00C0 0.00000
0.000C0 ,0.00000 0.00000
0.0CCCO ¢.C0000 0.00000
0.00000 ¢.C0000 0.000C0
G.05000 0.C0000 0.00000
0.000C0 0.00000 0.00000

-0.0CCC0O £.00000 0.00000

0.0C0C0O 0.00000 0.000C0Q
0.000C0 ¢.00000 0.00000
0.000C0 0.00000 0.00000
0.0C0C0 0.00000 0.00000
0.0C0CO 0.00000 0.00000
0.00000 © D.00000 0.000C0O
0.000C0 0.00000 0.00000
4.133CC 0.00000 0.00000
%.13300 0.00000 0.00009
%.13300 0.00000 0.00000
4.133CC 0.00000 0.00000
4.133C0 0.00000 0.00000
4,13300 0.,C0000 0.00C20
4.1 3300 7.00000 0.00000
4.13300 0.00000 0.00000
4.133C0 0.00000 0.00000
6,13330 0.00000 0.00000
4.1133C0 0.00000 0.00000
6.133C0 0.00000 0.00000
0.0cCCO 0.00000 0.00000
0.000C0 0.00000 0.00000
0.00000 0.00000 0.00000
0.000C0 0,00000 0.00000

#030~780 NOV L7, 1963 TIME 1251 PAGE A LS

ANALYSIS 38

MATERIAL
13

10400000
10400000
10600000
10400000
10400000
10400000
10600000
10400000
10400000
10400000
10400700
10400000
10400000
10400007
1Nn600000
10400000
10400000
10400000
10400000
104600000
10400009
10400000
10400009
10400000
10400000
10400009
10400000
10600000
10400000
10600000
10600000
10400000
10400000
106400000
10400000
10410000
1000000
10400009
10600000
104600000
10400000
10400000
10600000
10400000
10400000
10400000
10400000
10400000

CASE 36

PROPERTIES
G

[»N-NeloNoleNel

3850000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
38500C0
3250000
3850000-
38500C0

G000 O000CO00O0O0QO

3650000
3850000
38500C0
3850000
3850000
3850000
38500C0
3850000
385000C
3850000
38500C0
38500C0

(=N N~Ral

Table 100

RUN

3

S

LESyy



TasLE 100
CRal R, a
143 b.6%300
L) 1.6900
199 1.6900
(Y 1.4300
193¢ 1.6%00
Leg La6300
IR X ] 1. 4800
JUU L.6600
201 0.8370
292 1.0300
Eaey 1.40300
7dé 1.030¢
295 1.0300
PRS- 1.0300
237 1.0300
208 L.0300
209 1.0300
2lw 1.03%00
24t 1.0300
2t L.03CO
213 1.0300
2iée « 10002
214 1. 7500
28 64,0000

REDUNCANT

KA

0.0
0.£9C0
0.0000
n.0000
0.05¢0
2.0000
5.00C0
3.0060
0.9000
0.CC00
€.0%00
1 0.0°C0
0.2000
0.C100
2.0000
0.,0000
0.0900
0.0090
£.0000
0.0000
0.0000
1.C000
0.0000
0.0000

FORCE SFRESS ANALYSIS PROG.

216 ENTRIES .

SECTION
L8

0.0000
3.0C00
0.0000
¢.2C0¢
8.0000
6.0000
9.0C00
0.CCOC
C.C000
0.00600
g.ccoo
0.CC00
0.0000
0.C000
0.0000

0.cco0 ..

0.0000
0.0000
0.0000
¢.cC00
9.C0000
1.0C00
0.0C00
¢.CC0O0

BAR

PROPERTIES
1L iy

0.0CCC0 0.00000
0.0L000 0.00000
0,000C0 0.00009
0.0C0C0 0.00000
0.0CoC0 9.00000
0.0C0C0O 0.C0000
0.000C0 €.00000
0.000C¢C 0.00000
0.0C0C0 0.00000
0:0C000° 0.00000
0.000C0O ‘0.C0000
6.000CC 0.000C3
0.0CCCO 0.00000
0.05000 9.C0000
0.0000¢C 2.C0000
0.000C0 ' 0.00000
¢.0C0CO0 | 0.00CCO
0.0C000 0.00000
0.00000 2.00000

- 0.0C0C0 0.00000

0.07020 0.€0000
+13C0¢3 «1000¢3
0.030C0 0.C0000
0.0¢ccCC ¢.G0000

205.0

PROPERTIES

J

0.00000
0.00000
0.00000
0.00000
0.00000
0.00060
0.00000
0.00000
0.00000
0.00000
0.00000
p.c0CCC
0.00000
0.00000
0.00000
0.00000
0.00000
0.000€0
0.00000
0.00000
0.00000
0.0C000
0.00000
0.00000

| J0B 0000 PROG A030-780 MOV 17 1963 TIME 1251 PAGE A le

ANALYSIS 3%

HMATERI AL
€

10600000
17400000
10400000
10400000
10400000
106400000
10400000
10600000
10400000
10400009
10600009
10670000
12400000
T 10600000
10600000
104600000
10400000
10600000
10400000
10600000
10600000
[0400000
1064C0N0D
10400000

CASE 138

PROPERTIT -
G

38500

OO0 NOCLAOOLOOOQOTCUOODdDGT

Table 100

RUN



RECUNDANT FOARLE

TaB8LE 101 . 87 ENTRIES .
PANEL NC. G

1 3850000
2 1es0000
3 385C000
e 3850000
5 3850000
& 3850000
7 325C000
8 3850000
9 38500C0
16 3850000
il 385C0090
12 385C000
L3 31550000
14 3asco00
15 3852000
le 3850000
17 385C000
18 3850000
19 385CC00
20 385C000
21 385C000
22 3r%2000

23 3850000
24 3850000
25 ) 31850000
26 3850000
a7 385CaC0
28 3850000
29 3850000
39 3850000
31 3185C000
32 3850000
33 31850000
& 3850000
35 38520C0
Jo 3450000
37 3830000
38 3850000
39 385C000
L2 : 3850000
L 3850000
: L ¥ 3850000
%3 384C000
LY . 3850050

. 408 0000 FROG - ADSO-TBO WOV 17, 1963 TIRE 1251 PAGE A {7

.

0.813
0,813
G.813
c.813
0.813
C.813
0.813 ,
C'H"
0.811
0.813
C.813
0.817
0.B75
0.87%
0.875%
C.875
c.srs
0'875
0.873%
c.a87s
0,879
0.8715
0.875%
c.875
C.711
0.711
o.711
C.711
C.711t
0.711
C.711
C.T11
C.711
o.711
0.711
C.711
1.000
1.000
C.063
C.06?
0.067%
0,063
0.063
C.063

STRESS

PROG. A05.0

PANEL PROPERTIES

PANEL NO.

45
4“6
&7
48
69
50
51
52
53
S&
55
56
57
58
$9
60
61

62

63
54
63
66
67
68
69
10
(A
T2
7
Te
15
76
7

ANALYSIS 33

G

3850000
3850000
3850000
1850000
3850000
$850CJ30
3850000
3830000
38%003C
3350000
31850000
3850090
3850070
3840190
3850000
3850000
3850020
31850000
3850030
3850000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
3450000
3850000
3850000
3850000
3850000
3850000
3850000
3850000
34850000
3850000
3850000
3850000
3850000

. Table 101

CaSE 36

RUN

00063
0.063
0.063
0.C63
6.C63
0.G8
0.¢32
0.032
8.032
5.032
2.c02
D.l3¥2
I.0%2
©.032
0.032
0.032
0.Gs8
0.Cs8
0.032
0.032
0.032
0.032
0.032
0.032
0.C32
0.032
0.032
0.G32
O.Ue8
0.050
0.C50
8.¢50
0.050
0.050
0.0%0
0.6%0
0.G50
0.050
0.050
0.050
0.0%0
1.000
1.000

EE I ]

-

poie
P

LES9



‘PANEL NC,

.
e

GO e B e

408 00600

REDUNDANT FORCE STRESS ANALYSIS PROG. A0S.0

w1

“,90141213%
+6376313C
-, 58107066
538107064

- =, 69T7631 79

. 30161235
-,901461235
49763180
+.53107063
58107066
- ®3743179
.90141235
237151094
-.33561397
18068228
~,18068229
«3356199%
-, 33151096
»39151C9%
~,33561927
. 18068228
-, 180648229
.33561995
~.39151C96

. =.12607628

12376157
«-,119%9428
11959427
-~ 123746158
80369855
-, 8034698%9
«12376157

~.11959428°

«1195%59427
~.§2374158

18988970
«00000000 .

.00000000
-~ 1050217¢%
11660203
~. 11660203
135C2176
-. 7TRR03739
- TE803738
~. 10802176
«11660203

~.11660203

PROG  AOS0-780 WOV 17,

Table 102
PANEL K FACTORS
K2 K3
«73133457 et «97150269
273133851 ey «97150256
73132616 o} «9T150296
273132618 o) 37150296
«7313385¢C o1 «9715025¢
~73133458 el «9T150268
«731334S57 o} « 27150269
273133850 1l +97150256
LT3L32616 ol «I7150296
s73132618 ot +97150296
L731338%0 i «27150256
.73133658 &1 .37150270
229911192 ol 43831606
£29311361 ol «%3831620
£27910855 . ¢1 43831609
223710848 +] «e38315811
«29711362 o) +438315619
29311129 1 L.63831608
+29911192° o1 +63B31608
29911361 ¢l .563331820
29910855 »1 63831609
29910848 1 «&3831610
L29711362 ol 43831619
«29911129 ol «&3831508
. «836746201 0 «227295%08
«12682248 ¢} « 713947090
.12682036 ol «79967110
12682033 o} .19967110
«12682248 1 « 199467090
s12682158 o) .79967109%
212682178 o} <T994T104
«12682246 ¢l .« 79947090
«12682C36 1} L79947111
12632033 o1 ~1994711C
«12632248 o1 < 799417091
«12570506 ¢l «7983459¢
L10765761 o1 .10710823
. 72074448 +0 .27925519
J273237469 ) .5065019¢
«273232%1 ol .3C4S01RQ
«27323286 o1} .504650170
227323752 &1 «5045019%
«27323547 o} .50450198 "
« 273234603 o1 50450198
«27323769 ¢l 30650194
227323291  #} 504650189
.27323289 ol 50650189
Teble 102

Panel K Pactors

1963 TImME 1251 PAGE A 18

ANALYSES 35

CASE 3¢
K&
-+ 87565615 -6
«oAR3I77881 -&
-.56083354 6
+560R1354 -6
-« 48377882 -6
287565416 -6
~s 87565419 =6
48377881 ~6
-, 56383353 -6
«56083354 -4
-s%8377882 -6
JARTE&5418 -6
1714664659 -6
-, 16177376 -&
L79738432 -7
-, 19732430 ~7
J1eT77317 -6
“s17166657 ~6
17164660 -6
-~ 16PTT376 -6
« 79738433 -7
-, 79738428 =7
16777371 -6
~. 17126857 -6
-.1612108% =G
«39202912 -7
~e359461385 -7
« 59461392 -7
~39202906 <~7
63326428 -7
~+53324623 =7
« 33202912 =7
-. 95961386 ~7
«35961392 -7
~.27202908% ~7
14647223922 -0
-.00000000 +0
~.02009000 +0
~.53306076 -7
.5858%2729 -7
-, 58552727 -7
«53304080 -7
~e3912145%0 =7
«3391214652 -7
-, 53306076 ~7
+5R%552729 -7
-.58552726 ~7
Table 102

RUN 1

X5

+73133657
.73133851
73132616
73132618
.731338%C
.73133459
«T3133657
.13133850C
.731326186
.13132618
«73133850
« 73133659
29911129
«29911362
«29910848
«2991085%5
«29911360
.29911192
+29911130
«29911362
.2991084a8
.29910855
«29911360
«29911192
«12334963
+126822¢49
«12682033
«126R2C36
+126822446
.12682178
.12682158
.12682249
.12682G33
+.126R203%86
.126822«6
«12299394
.17836793
«10192833
227323152
«271323285
£27323291
«27323749
« 27323603
« 2732357
.273237152
27323285
«27323291

®l
el
ol

1
+}
el
*1
¢l
+l
*l
¢l
+1
o1

¢l
1

¢l
el
+l
el
el
*t

[}
el
el
el
el
¢+l
¢+l
¢l
+1
L
sl
*1
el
¢+l
el
e}
*l
el
el
el

el

PR3

T

Le s



PANEL NO.

©8
69
50
sl
52
53
56
55
Yo
57
58
59
60
61
62
&3
&4
6%
66
&7
&8
59
10
71
12
73
76
5
s
T
78
T2
80
ol
82

REQUND EnT FCRCE STRESS AmALYSIS

Kl

+ 10502176
=,731805%60
~. 11161802
~.91275815

«9T67238¢6
-,97472388

.3127%913

NITLRRETS
-, 66993398
-.3127581%

9746721348
~,3TGTIINA

212758113

6473339¢

SARISLATS
‘QZB‘BQY2‘
e ?B63224

C&2B8 1028

228633721
-, 48361875

43361873
«o2363372}%
-, 62863226

2b2863226

J2R4633721
-, 4R761475
~.,55197107

~275&67786

,23%904688
-, 21890449
-, 27567786

«55197107
~,55197107

27547786

238304689
~. 21890689

| e, 27561786

+55197107
. 00000000
«00000000

K2

«2732379%2
«10622661
+288803635
«18273784
182731749
13273675
«18273788
18273647
.182713685
+18273786
J182713472
«88273474
~18273787
+18273867
«136421376
«13642459
«13642222
«13062219
e1366265)
«136462248
« 136462378
«1364245C
»136462222
«13662219
«13642453
+13642348
«11142483
«11142543

«11142356

«11142353
«11142544
«111426560
+J1142483
«11162%563
11142336
+11142353
~11142544
+11142460
«190CT7675
«1507013¢6

ot
ol
-
*l
sl
el
3
oy
el
ol
»1
+1
el
el
ot
¢l
+1
'3
o1
+1
o1
el
.t
*1
o1
el
+1
+1
+1
*+1
3
o1
el
+1
o1
o1
o}
o1
*1
+1

PROG. 405.0

Teble 102

PANEL K FACTORS
3

« 50650195 0
«B80735821 0
+%1419007 -0C
66861710 +0
«668617C8 +0
+4668561708 +0
66841709 0
+668617C0 +0
« 65861699 O
«6£861709 O
LH68561709 +C
66861708 0
+bBHAGLTIO 40
«66RLLTO0 0
+15260323 0
- T526N0319 0
« 75260319 +C
«7526C322 +0
« 15260320 *C
+ 75260321 0
+ 15260323 +0
« 75260320 +0
. 15260320 +0

« 75260322 0

« 75260320 +0
.75260322 +Q
« 79733738  +C
+» 79793738 0
+ 79793735 0
«79793734 0
« 79793738 <0
«79793739 +0
« 797937392 +C
« 79793738 +0
. 79793736 40
« 79793734 +0
« 79793738 &0
« 79793741 +0
«74550180 <0
« 166146519 o]

Teble 102
Pandl K Factors

© J0B G000 PROG A40%0-T80 WOV 17, 1963  TIME 1296 Pace A 10

ANALYSIS 3S

Table 102

CASE 3¢
K&

«$3306080 -7
~. 58755287 ~7
~.28506762 =7
“, 67506459 -8
.63330735 -7
“.563333732 -7
67506439 -8
. +63042230 -7
T.63080227 -1
~. 67506458 -8
«63330738 -7
-.63330732 -7
67506659 -8
43060230 -1
.36503%21 -7
“.190316258 =7
~.318&5428 -7
31845831 -7
.19034259 -7
~.35503519 -7
+36503%521 -1
~e 19034258 ~7
-.31865628 -7
31865831 -7
«19034259 -7
~.36503520 =7
-. 612964973 -8
«17780022 -8
33335755 -¢
~.733335755 -8
~.17780022 -8
261294975 -8
-.41294974 -8
.17780022 -8
.333357%56 -8
-.331335755 -8
-.17780022 -8®
«61296976 -8
<. 00000000 0
-, 00000000 +0

RUN )

K5

«27323749
«10622%983
11320028
182748787
1827367
«18273679
18273784
S1R2T73I6AS
T .18273648
18273786
w1827 3676
«18273a77
«1827374%
«18273685
«13662364
» 13642453
+13642218
13862222
+ 13662450
«13642378
«13662348
+13642453
+13662218
13862222
«138424650C
13662377
«11142460
«11142544
111462393
11142356
11162563
«11142483
«111e2460
«11162%44
.11162351
~1l1623%8
«11162503
11162483
2269560890
«2607706%

[T S



MATRICES FLRMED On TAPE UKIT
TAPE HEADER MATRIN NG,

°

MATRIX NO.

MATRICES FCRWED ONM VAPE UNIET
TAPE HEADER RATRIR NO.
MATRIX AQ.

MATREX NO.

MATRIX NO.

MATRIX AQO.

MATRIX NO.

JOB @000 PROG AGSO-810 mNOV 17, 1963 TIME 1256 PAGE A 20

AU3
200
201

AU&
300
203
208
206

313

400

10

o ANE

10

NAME

NAME

NAME

NAME

- NAME

39

PF, PO

33

TF

PEC

POC

C CLYa

CASE

SORY

CASE

SORT
SCRY
SoRT
SORY

SORTY

36

ROW

36

coL
coL
coL
coL
coL

449

Bos
313
313

18

864

666

648
668
18
18

866

Table 103



Table 104 REDUNDANT  FORCE  STRESS  ANALYSIS

JOINRY

PHASE IV MATRIX ACW FORMAT .

FORCE JOINY PCINT DiR. REFERENCE

{RCW) KO . NO. . NO.

t 3 % JME
2 3 & JFE

3 3 2 JFE
% 3 b JFE

5 17 L} JME
& 17 & JFE

7 17 2 JFE

8 17 S JFE

3 31 & JME
10 3t 14 JFE
1t 31 2 JFE
12 31 @ JFE
13 i 1 JFE
1& %S 7 JEE
1% 5 2. JFE
16 (3 9 JFE
17 15 L3 JME
18 15 [ JFE
i is 2 JFE
2 15 & JFE
21 29 L) JME
22 29 L JFE
23 29 2 JFE
26 29 [ JFE
2s 43 4 JRE
26 &3 8 JFE
27 43 2 JFE
28 43 10 JFE
29 i 3 JFE
30 57 8 JFF
3% 57 2 JFE
32 57 io JFE
33 b6 7 JFE
3% 64 % JHE
35 b6 2 JFE
36 (X} 9 JFE
37 119 8 JFE
38 ii9 L3 JRE
39 119 2 JFE
40 it 10 JFE
&) 7Y 8 JFE
&2 vy % JHE
43 7Y 2 JFE
&6 144 10 JFE
%% 78 M JFE
46 i b JFE
&7 78 2 JFE

EXTERNAL REACTIONS

FORCE
{ROW)

55
56
ST
58

59 ,

60
61
62
63
646
65
66
67
68
69
10
71
72
73
16
15
18
17
18
79
80
a1
82
83
&8s
[}
86
87
88
89
90
L2
92
93
96
95
98
97
98
99
100
tol

JOB 0000 PROG AOS0-810 ®OV 17, 1963 TINE 1256 PAGE A 21

-

B

JOINT
NO.

9}
%1
92
92
92
92
104
1046
104
106
117
105
108
108
106
106
106
107
107
o7
108
108
108
109
109
109
110
110
110
11t
111
il
112
112
112
113
113
13
1le
1t
ile
118
115
113
|9 1.]
116
116

POINT , Cim,

~O.

Table 104

NO.

VPper NS wr AP or NS AP re AL \MEmr VNS AP e\l NS MENVMONSIDININON

PROG. A40%.0 ANALYSIS 35 CASE 36 RUN |

REFERENCE

JFE
JFE
JFE
Inrf
JFE
JFE
JFE
JME
IFE
JFE
JFE
17t

JFE
JFE
ITE
iFE
JFE
JFE
IFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE
JFE

2]

F¥

LeG89 %



Table 104 REOUNDANT  FORCE

PHASE IV MATRIX RACW FORRAY ,
FORCE JOINT PCINT

(RCW) s MO, NC.
48 18
6«9 79
50 79
51 79
52 79
53 91
56 91

STRESS

DiR.

S DONE D

ANALYSIS

JOINT

, REFERENCE

JFE
JFE
JHE
JFE
JFE
JFE
JME

PROG. AUL.,.0 ANALYSIS 38 CASE 36

EXTERNAL

REACTIONS

FORCE JOINT POINT CIR,
(ROW) NO. NO. NO.
102 117 2
103 117 %
104 2 H
1C5 2 3
106 2 5
1c7 2 1
tos 2 L]

JOB 0000 PROG A050-810 NOV 17, 1963 TVINE 1296 PAGE A 22 Table 10%

Ce

RUN 1

REFERENCE

JFE
JFE
JFE
JFE
JFE
Jmg
JRE

-

o
e

9%



Table 10k

REDUND ANT

FORCE

PHASE v PATAIRN RCa FORMAT .

FORCE
(RCWI

109
110
‘e 111
itz
i3
116
115
16
(SR
ii8
119
120
121

B4R
NO‘

CEFINING
n

3
17
31
s
29
63

119
78
17
79
71
92

106

STRESS

POINTS
L]

17
31

ANALYSIS

B84AR

REFCRENCE

BE
8t
8t
BE
BE
.14
BE
BE

PROG. AU>.0

EXTERNAL

ANALYSIS 35

REACTIONS
FORCE BAR
(ROW) NO.

122 202

123 203

12% 204

1235 205

126 206

127 207

128 208

129 209

130 210

131 211

132 212

133 213

JO8 €000 PROG A0SO-810 WOV 17, 1963 TINE 1256 PAGE A 23

DEFINING POINTS
L] N

¥
-
~

r

108
166
i07
108
109
110
11
112
113
116
115
116

T

-

CASE 36

-

106
17
108
169
tia
IRy
112
113
118
119
1ie
117

able 10&-;:

RUN i

RErERENCE

eE

B



Table 104 REDUNCANT  FORCE  STRESS  ANALYEILS PROG. A0S.0  ANALYSIS 35 CASE 36 RUN 1
BAR  FORCES

PHASE [v MATR[X ROW FORmAY - .
FORCE BAR CEFINING POInNTS REFERENCE FORCE BaAR DEFINING PCINTS QREFERENCE

(RCH ) NC. p Q ¢ ) {ROW} NO. o Q C
@ 134 t 2 3 ¥ 8AP 181 «8 26 27 16 BAP
1318 2 2 % 1 LYY 182 «9 2r 28 16 gap
136 3 2 b 1 BAP 183 50 28 23 1e 8ap
137 4 2 6 i BAP ) 18¢ 51 17 31 BAP
138 5 2 T i 8ap 185 52 18 32 Bap
139 6 2 ] t BAP 186 53 13 33 BaAP
140 7 2 9 i BAP 187 Se 29 59 16 8aP
161 8 2 10 H 8aAP 188 5% 58 34 16 BAP
162 9 ? 11 H BAP 189 56 59 6l 84p
1e3 10 2 12 ! AP 190 57 21 39 BAP
Lo it 2 13 b BAP 191 58 22 3s RAP
145 12 2 16 ! BAP ) 192 59 23 37 BAP
146 L3 2 15 H RAP 193 69 26 38 BAP
- 147 1% 3 4 ? BAP 19é 61 28 37 BAP
148 15 4 ) b4 BAP 195 62 2 %0 BAP
le9 16 5 I3 2 8AP 196 53 27 el BAP
150 17 [ 4 2 BAP 197 64 28 &2 AAP
151 13 b4 L] ? 8ap 138 65 29 3 BAP
152 19 ] ] 2 gAP 199 b6 31 32 120 aap
B 153, 20 9 10 2 Bap 2co 67 12 33 126 8aP
1346 21 12 it 2 8ap 2c1 68 33 36 120 B8AP
158 22 IS 12 2 AP 202 69 36 3S 120 B AP
156 23 12 13 2 BAP 203 10 35 34 120 RAP
157 24 13 14 2 BaAp 204 T1 16 37 120 BAP
139 25 14 15 2 pap 205 12 37 18 120 BAP
159 26 3 17 2 BAP 206 73 38 339 120 B AP
160 27 4 19 2 BAP 207 T4 39 «0 120 BAP
151 29 5 13 2 AP 208 1% %0 41 120 BAP
162 29 4 20 2 BAP 209 76 61 ©2 12¢ BaP
163 30 7 21 2 aAp 210 144 Y 63 120 8ap
164 31 8 22 2 BAP 211 78 31 Y] 3AP
169 32 9 23 2 Bap 212 79 32 Y 8ap
166 33 10 26 2 BAP 213 80 33 47 BAP
167: 34 it 25 2 BAP 214 81 36 Y] 34ap
LEA: 35 A2 26 2 BAP 215 82 38 Y] : BAP
169 36 .13 27 2 BAP 216 83 36 50 BAP
IRLE 37 1Y 28 2 8AP ; 217 8e 37 st BaAP
17y 38 15 23 2 RAP 218 85 38 52 Bap
172 39 17 18 16 BAP , 219 86 39 53 Bap
- 17y &0 18 19 1 BAP 220 a7 40 56 BAP
o 176~ &1 19 20 11 BAP 221 88 C 81 55 BAP
T 178 42 s 2n 21 Lo BAP 222 89 42 56 RAP
N 176 43 21 22 16 BAP 2213 90 63 57 Bap
Tl 177 46 22 23 16 BAP ‘ 22s 91 43 48 BaP
T Lrs L] 23 26 16 BAP 225 Q2 46 &7 121 Bap
R 179 .. &6 26 25 1s RAP 226 93 &7 48 121 BapP
- 180 - 67 25 26 16 BAP 227 % 48 69 121 BAP

. JoB 0000 PROG A030-810 NOV 17, 1963 TIME 1256 PAGE A 24 Teble 104




Table 10k

REOUNCANT

PHASE Iv PATAIN RCW FORMAY

FCRCE
tacw

2238
229
23C
231
232
233
236
213%
236
237
218
239
260 .
261}
242
2563
24%
N 245%
268
247
258
269
2%0
251
252
253
254
2%%
236
257
248
24%
260
. - 261
282
263
24
289
266
67
268
269
270
271
2712
273
214

BAR
NC .

122
123
124

Sz

126
ie7r
1248
129
130
131
132
133
134
138
136
137
S 138
133
140
ie1

.

2 f¢ggi‘oaéaf rnac«:ioso«tto

FORCE

- CEFINING
® Q
49 30
50 51
51 52
52 53
5% Se
94 %5
£S5 56
56 57
&0 &1
61 &2
e2 43
&3 ¢
- 122
122 36
%9 122
. bbb (.23
47 67
48 63
&3 69
560 14
51 71
52 72
53 73
56 T4
55 75
56 118
b6 63
&S 66
635 67
66 67
&7 68
6R 69
&3 70
70 "
71 72
1z - 73
3 T4
T4 75
-5 L
76 17
iie 198 ]
118 76
ii9 17
13 78
18 9
56 L1
67 81

STRESS

POINTS

c

121
tet
121
121
121
121

121 .

4%
124
126
126
124
124
126

-12¢
124
124
124
126
124
124
126
123

Y

ANALYSIS

REFCRENCE

BAP
BAP
BAP
Bap
B8AP
BAP
84P
BAP
BAP
BAP
BAP
B8AP
BAP
8ap
AP
BAP
BAP
BAP
BAP
BAP
Bap
gap
sAP
BaAP
Bap
8aApP
BAP
BAP
BA&P
8ap
aap
. BAP
8ap
Bap
sap
Bap
BAP
.Y Y4
BAP
sap
BAP
aAp
BAP
BAP
8AP
8ap
8Ap

BAR

PROG. 405.0

FORCES

FORCE
{R0K)

278
2716
277
218
219
280
281
282
283
284
285
28%
287
288
289
290
291
292
293
296
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
3t
2
313
314
318
114
3r
318
3te
320
321

fnqv_;?, 1963 TIWME 1257 PAGE A 28

AMALYSIS 38

B4R
NO.

162
143
166
145
166
147
148
149
150
151
152
153
154
155
1556
157
158
159
160
161
162
1613
166
165
166
167
168
169
170
1n
172
173
17s
175
176
177
178
179
180
181
182
183
18%
18%
186
187
188

CASE 36

DEFINING POINTS

P Q
68 82
69 83
70 8s
71 85
T2 86
73 87
3 88
L3 89
16 90
17 91
19 40
A0 81
L} 82
82 81 -
A3 86
A& 85
L1 86
L1} 87
87T . s8:
88 . 89
89 20
90 91
79 92
B0 L} ]
al 9
82 LT
83 6
86 . 97
8% 98
86 9
87 100
C1] 101
89 J102
90 ,» 103
91 106
92 93
93 ¢
9% s
s 96
Q% 97
97 98
98 99
99 100 .
100 101
101 102
102 103 °
103 104

C

. 128

125
125
125
125
12%
125
125

125
128,

128

125.

126
126
126
126
126
126
126

‘126
126

126

126
126

Yag

RUN

REFERENCE

AT N
N -

gap
BAP
gap
LY Y
aap
aAP
gap
- Y $4
Bap
BAP
8ap
B4AP
.¥.Y44
BAP
BAP.
BAP

BAP

BAP.
.Bap

BAP |

8AP
LY
BAP
BaP
gap
BAP
BAP
BAP
BAP
BAP
BAP
8AP
BaAP
84pP
BAP
BAP
Bap
BAP
par
8aP
dap
8aP

8AP

BaP.

gar

0]

¥%

£ €69y



Table 104

REDUNDANT

PHASE v WATR[X RCwW FORM™AY
CEFINING POINTS

FCRCE
(RCW)

322
323
324
324
‘e 3126
327
328
329
330
33y
332
333
334
338
© 38,
337
338
339
340 -
Yol
342
343
3446
345
3ag
347
Jag
369
350
351
352
383
354
358
384
387
3sa
3%9
140
361
362
363
164
365
Jé6
367
bL-Y ]

JOB 0000 PROG

BaR
N0 [
189 92
190 93
191 96
192 95
193 36
194 97
19% 38
196 99
197 1CO
174 1¢1
139 1c2
200 103
201 104
262 1Cs
203 4073
206 107
205 10%
2Ce 1co
207 110
208 18§
209 112
210 113
211 11e
212 115
213 ilé
216 1
21% 59
216 - 59
i 2
1 2
1 2
2 2
2 2
2 2
3 2
3 2
3 2
K3 2
4 2
& 2
b 2
5 2
5 2
[ 2
[} 2
& 2
7 2
AC30-810

FORCE STRESS

Q C

103
106
107
fos
109
110
111
112
113
1te
115
1l -
n?
10&
107
108
109
110
111
112
13
114é
113
1t
18 0

e
o

o
@\t

QDOO&N*OQO“WM}'&WWM
P Gt Pt e g P Pt et et Pk B et poe per e e P Pt

MOV 17, 1963

ANALYSIS

REFERENCE

Timeg

BAP
gap
BAP
BAP
BAP
BAP
gaP
RAP
gAp
gep
BAP
BAP
BAP
BAP
BAP
gae
BAP
8AaP
BAP
BAP
Bap
gap
8AP
BAP
[.¥.X4
AP
Bap
BAP
B8AC
BS NP
BS NG
BAQ
BS NP
BS NG
8AQ
B8S NP
88 NC
8AQ
8S NP
8S NC
BAQ

BS NP -

8S NG
BaAgQ

8S NP

8BS MNQ
8aQ

RAR

PROG. A40S5.0

FORCES

FORCE
(ROWY

389
370
3N
312
373
376
375
316
31
ERA.]
3719
3R0
381
382
383
184
385
386
387
BLY-]
389
390
391
392
333
394
19%
396
337
3198
399
400
601
402
03
406
405
406
407
408
409
610
11
612
413
6ls
618

‘1297 PaGE A 28

ANALYSIS 35

BAR
NO.

CASE 36

DEFINING FCINTS

4 Q

- s g
000N

-
—

e e pee g
- NN

NNRMRNNNNNANNNN NN A
- -
Nt L

e
.

R Pt grs poes s g gt
ooaaomqasooo.umvae_;euumt'a

—-no‘-——-r-'-- o . s

e QOPI OO BBDNI~NC T ANAE L L wuiwmnrnnS
[

NN~ 00

}

Ao

>

N Tehle 104

Y

ow

C

PO R N R RTINS R R RO RO RS A A2 RS A R A AL A R P A e o ot ot e e 50 B e et 5o (b e e et B pen et et e
K] N N T .

RUN i

REFERENLE

86 NP
BS Mg
BAQ
BS NP
BS NU
RAQ
8S Np
BS “NQ
84Q
BS N#
RS Ny
34Q
BS NP
RS NS
REL
8s %p
BS NG
RAQ
BS NP
- 8% NG
. BA&Q
BS NP
8% NG
BAQ
8S NP
8BS NG
BAQ
2S NP
8S wQ
BAQ
85 NP
88 kG
8aQ
BS NP
BS NQ
BaQ
8BS NP
8% Ny
BA
- BS NP
., BS NQ
. BAQ

BS NP
BS MQ

~ 7. -BAQ

BS NP
2s NQ

13

Lol 5 TN



Table 104 REDUNDANT  FORCE  STRESS  ANALYSIS  PROG. 205.0  ANALYSIS 35  CASE 36 RUN 1
Bam FORCES

PHASE IV PATRIX RCHd FCRMAT .

FORCE TAR CEFINING PDINTS REFERENCE FORCE BAR DEFINING PCINTS REFERENCE
{RC) NO. P Q C . {ROW) N0, ° Q C
416 23 12 13 2 BAC 463 43 21 22 l¢e BAQ
%17 23 12 13 2 BS NP 464 &3 21 22 18" BS NP
418 23 12 13 2 BS NG 46% 3 21 22 le 85 NQ
419 26 13 146 2 RAQ 466 Lo 22 23 1 BAQ
420 26 13 - 14 2 8BS NP Y4 - k& 22 23 16 as NP
421 24 13 14 2 8S NC LY A} L4 22 23 16 BS NQ
427 25 14 15 2 Ba&g &69 &5 23 24 le 8AQ
423 25 14 1% 2 BS NP 4710 L3 23 24 16 RS NP
424 25 le 15 2 8S ~& “71 45 23 24 1¢ S NQ
425 26 3 17 2 343 872 46 26 25 16 . Bag
&26 26 3 17 2 8BS NP 473, L6 %2¢ 25 1e 8BS NP
©27 21 & 18 2 BAQ 474 ok s 2s 1e 8S NV
%28 27 &° 18 2 BS 4¢ 415 67 25 26 e 84¢
©29 28 5 19 2 8AQ 676 &7 25 26 16 © BS NP
&30 28 5 19 2 S NP . «17 - &7 25 24 i¢ 8S NU
431 29 3 20 2 BAQ ©78 “8 26 27 16 8AQ
632 29 & 20 2 8BS NP 419 [y 26 217 1¢ BS NP
©33 390 7 21 2 ‘BAQ &80 48 26 27 lé BS NG
4346 30 7 21 2 BS NP . [X:3% 49 27 28 l1e BAQ
518 31 q 22 2 BAQ 482 &9 27 28 16 8S NP
@36 31 L] 22 2 8S NP LR 49 27 28 18 8% NQ
437 32 9 23 2 8AQ “h6 $0 28 29 1§ BAQ
3R 32 9 23 2 BS NP ©8s 590 28 23 16 8S NP
639 33 10 24 2 BAQ ©86 S0 28 29 16 85 NQ
440 33 10 24 2 B8S NP ©B7 51 | &4 31 BAQ
461 34 11 25 2 8AQ 4R 8 52 18 32 8AQ
442 34 1t 25 2 8S NP 489 53 19 33 8AQ
463 35 12 26 2 BAQ %30 56 20 58 16 BAQ
G4k 35 12 26 2 85 NP &l 5% 20 58 1e B8S NG
(X} 3¢ 13 27 2 BAQ 492 55 58 34 16 BAC
bab 3¢ 13 27 2 BS NP 633 55 58 34 16 8BS NP
Y% ¢ 37 16 - 28 2 BAQ 494 56 59 61 84aQ
G4 R 37 16 28 2 85 NP 628 57 21 35 BAQ
LX) 38 15 27 2 BAQ . «96 58 22 36 BAQ
450 38 1% 29 2 BS NP %97 59 23 37 BAQ
451 39 17 18 16 BAQ %98 60 24 38 BAQ
©%2 39 17 18 16 BS NP 499 61 25 39 8AQ
453 39 17 18 16 35S NQ 500 62 26 &0 BAQ
654 40 &) 19 16 B8AQ 5C1 63 27 L3 BAQ
45% &0 1L 19 16 BS NP 502 b4 ?8 2 ~8 AQ
656 &0 13 19 16 RS NQ 503 65 29 “3 BRaQ
457 &1 19 20 16 BAQ 504 66 31 32 120 RAQ
©58 &1 19 20 16 T BS NP 5CS 66 31 32 120 BS NP
459 &} 12 20 16 RS NC 5Cé 66 31 32 12¢ BS NQ
4¢0 @2 20 21 16 BAQ 507 67 32 33 120 BAQ
©&1 42 2 21 16 BS NP 5C8 67 32 33 120 BS NP
b6 2 42 20 21 16 8BS NQ 509 -4 32 33 120 8S NQ
L

JOB 0000 PROG 4050 810 NOV 17, 1963 TIME 1257 PAGE A 27 Table 104



Table 10k

REOUNDANT

PHASE (VY WATRIX ATy FCAMAY

FORCE
(RCW)

510
$1t
512
513
S51&
515
516
517
518
519
520
521
52?
%23
524
525
526
527
52R
529
530
531
537
$313
536
515
536
537
538
537
540
5S4l
547
5473
564
569
566
567
548
5479
550
551
852
5%3
554
55%
556

BAR
NG .

FORCE STRESS
CEFINING  POINTS
P Q C
33 ie 120
33 1s 120
33 e 120
l6 3% 120
% 3% 120
14 19 120
3s 34 120
35 34 120
35 36 120
34 37 120
36 37 120
38 37 120
37 318 120
37 EL] 120
37 38 120
38 39 120,
38 33 120
3r 39 120
33 4“0 120
39 %0 120
39 4C 120
%1 &1 120
40 41 120
&0 L} 120
41 &2 120
4l %2 120
41 42 120
%2 %3 120
L¥4 43 120
62 &3 120
3 %5
32 48
33 &7
34 48
3s LX)

36 50
37 S5t
38 52
3Q 53
%0 54
41 55
%2 56
43 s?
4% 46
LY &7 121
LY} &7 121
LY 47 121
¢
MOV 17, 196)

408 Q000 PROG 20S0-810

ANALYSIS

REFERENCE

Ving

BAQ
BS NP
RS NQ

8AQ
RS NP
BS NG

BAQ
BS NP
RS NG

BAC
BS NP
AS ~Q

BAQ
BS NP
BS ~NQ

BAQ
BS NP
BS NC

8AQ
BS NP
RS ™3

BAQ
BS NP
8BS ~NQ

8AQ
BS NP
AS NQ

BAQ
RS NP
BS NC

B8AQ

BAQ

BAQ

BAQ

BAQ

82Q

BAQ

BaQ

BAQ

84Q

8AQ

BAQ

BAQ

84Q

BAC
85 NP
8 NQ

1257

PROG. 405.0

BAR FORCES

FORCE
FROW)

557
558
559
560
S61l
562
563
564
565
566
567
568
569
570
571
§72
573
S14
5715
576
577
578
5719
580
581
582
583
$fre
585
586
587
SR8
589
590
591
592
593
594
595
596
597
598
599
6GC0O
601
602
603

PAGE A 28

ANALYSIS 35

108

115
116
117
118
119
120
120
121

CASE 36
DEFIMNING PCINTS
P Q C
47 48 121
&7 %8 121
&7 48 121
[y} 49 121
48 49 121
48 %9 121
49 50 121
49 50 121
49 S0 121
50 51 121
50 S1 121
S0 51 121
51 52 121
Sl 52 121
s1 52 121
52 53 121
52 53 121
52 53 121
53 S4 121
53 S& 121
53 Se 121
56 5s 121
LT8 5s 121
56 5% 121
55 56 121
55 56 94
55 bY) 121
56 57
60 61
581 82
62 63
53 20
60 122

122 36
46 66
[ %4 67
48 68
&9 69
50 70
5t T1
52 72
53 73
5S4 T4
55 15
b1 118 b4
56 118 bk
64 &5 12¢

Table 104

RUN 1

REFERENCE

BAQ
8BS NP
BS NQ

BAQ
8S NP
B8S NQ

84Q
RS NP
RS NQ

8AQ
BS NP
PS NQ

8AQ
BS NP
8S NQ

BAQ
85 NP
BS NQ

BAQ
RS NP
8s MY

BAQ

85 NP .

8s NOQ
BAQ
RS NP
BS NG
84Q
BAQ
84Q
64Q
84Q
BAQ
34Q
8AQ
BAQ
8AQ
8aQ
BAG
84Q
BAQ
3AQ
84Q
BAQ
BAQ
as NQ
BAQ

WS

PE€E59 %



Table 104

REDUNCANT

-

PrASE Iv MATRI{X ROW FCRMAT

FORCE
(RCw)

606
® 605
6C6
&C7
608
6C3
610

611

612
613
614
615
616
617

- 618
619
6520
621
622

- 623

- 624
. 62S
626
627
628
629
630
6131
632
533
634
63%
616
637
638
639
640
LY
642
643
XX

. b4%
6467

- - XY}
- B6Y
- .. 850

R

L3 .

BAR
NJ.

121
121
122
122
122
123
123
123
124
124.
124
125
125
125
126
126
125
127
127
127
128
128
124
129
129
129
130
132
130
131
131
131
132
132
132.
133:
133~
133
134"
134
134 -
135 -

£33 -

t3¢

136

137
138

FORCE STRESS

CEFINING POINTS

0 lJoB 0000 PROG  A050-810

Q [
6% 126
65 126
66 126
66 124
66 12¢
67 124
67 124
67 124
67 124
67 124
67 1246
68 124
68 124
68 124
&9 124
63 126
69 126
1c 124
10 124
70 124
T1 126
Tt 126
Tt 126
72 1246
12 124
72 124
13 126
73 124
13 126
Te 124
T4 126
14 12¢
15 124
75 126
15 126
76 124
76 124
76 124
Ty 124
T? 126
.77 124
ite 123
118 123
16 &4
76 46
7T
78

NOY §7. 1963

CANALYSLS

REFERENCE

TinE

RS NP
BS NG
BAQ
BS NP
as NQ
8A73
BS NP
BS NQ
BAQ
RS NP
RS NC
8aQ
8BS ~P
8BS NC
3AQ
8s NP
BS NQ
BAC
8BS NP
AS NQ
8aQ
8% NP
85 NG
8AQ
BS NP
BS NC
8AgQ
BS NP
RS NG
84Q
BS NP
88 NC
BAQ
8S NP
BS NC
BAQ
85 NP
BS NC
BAQ
8S NP
RS NQ
84Q
8S NP
BAQ
8BS NP
BAQ .
BAQ

1257

PROG. AL ..0

8AR FORCES

FORCE
(RON)

651
652
653
454
655
656
687
65R
659
660
861
662
663
664
665
666
6617
668
669
670
671
672
673
674
675
676
677
478
879
680
681
582
683
674
685
686
687
6R8
689
690
691
692
693
696
695
696
497

PAGE A 29

ANALYSIS 35

BaR
NQ.

139
140
141
142
143
146
145
146
1e7
Le8
169
150
151
152
152
152
153
153
153
154
154
15
155
155
155
156
156
156
157
157
157
158
158
158
159
159
1892
160
160
160
161
16l
161
162
162
162
163

CASE 38

DEFINING PCINTS

° 0
T8 79
66 L1
67 81 -
68 82
49 83
10 84
7n 8s
12 86
3] 87
T4 88
7s &3
76 90
144 91
19 R0
19 ac
79 8¢
80 81
R0 81
80 8l
a1 82
31 82
51 82
82 '3)
82 83
82 83
"y 84
83 84
R3 84
84 85
84 8s
e 85
85 86
8s 86
as 86
86 87
6 81
86 87
a7 88
3 88
87 88
88 89
88 89
88 89
89 6
89 90
R qC
90 9l

Talle 104

C

12%

125
12%

125
125
125
12%
125
125
125
125

125
125
125
12%
125
125
125
125
129
125
125
125
125

RUN

REFERENCE

B4Q
8AQ
BAQ
BAQ
8aAQ
B84aQ
BAQ
84Q
8AQ
BAQ
34Q
B8AQ
BAQ
BAQ
8BS NP
BS NQ
BAQ
BS NP
8BS NQ
BAQ
AS NP
BS NQ
84Q
85 NP
RS NQ
34Q
BS NP
85 NQ
aaQ
RS nP
8% My
Bag
BS @
BS ™~Q
BAQ
BS NP
8S NQ
8AQ
8S NP
BS NQ
BAQ
BS NP
BS NQ
BAQ
BS NP
89 NQ
B8AQ

oo

1£Gay



Table 108 . aroUNCANT  FORCE  STRESS  aNALYSIS

T PHASE IV PATRE

<
£

FURCE
{aCu)

491
699
Y00
iy
1ce
1013
06
S
1Cé
107
708
c9
710
rit
712
713
Tie
7%
718
18%
Tim
7L
120
721
122
723
126
125
126
12
728
729
T30
731
732
133
736
73%
e
137

Y

1 ®CW FORMAT . :
CEFINING  POINTS

LR
K‘CD

146%
163
164
165
166
167
168
1463
170
171
172
173
174
175
176
177
117
17r
178
178
178
17%
179
179
180
1AQ
180,
i1
181
181
182
182
182
183
183
183
184
18e
{86
185

Q

91
91
92
93
94

95 -

96
37
98
39
100
101

. 102

103

C

125
128

126
126
126
126
126
126
126
126
126
126
126
126
126
126
126
126
126
t26
126
126
126
126
126
126
126

REFERENCE

8S nP
RS NQ
8AQ
B8AQ
L&
84Q
BAZ
BAQJ
BAQ
BAQ
BAC
BAG
BAQ
BAQ
BAL
8AQ
8BS wp
RS NG
Bag
B8S NP
8S NQ
8AQ
BS NP
85 MQ
BAQ
RS NP
8BS NG
8AQ
BS NP
As N
BAQ
58S NP
85 NQ
8AQ
8BS nP
0S NO
BAQ
RS NP
8S NG
8AQ

PROG. A05.0

BAR FORCES

FORCE
(ROW)

138
139
140
T4l
162
T3
Tab
VS
T6 b
147
748
749
750
751
152
7%3
156
75%
1584
157
154
159
760
161
762
163
T646
7658
166
767
168

1769

770
771
712
773
176
1S
AR A £
17

JOB 0000 PROG 8050-610 NOV L7, 1963 TIME 1287 PAGE A 30

ANALYSIS 35

BAR
NO.

185
185
186

186

186

187

187
187
188
188
138

-1897
190.

191
192
133
196
195
176
tq?
193
199
209
201
202
203
204
205
206
207
20R
209
210
211
212
213
21¢
2le
21e
216

4

CASE 36
QEFINING PQOINTS
'3 Q c
100 101 126
1n0 1014 126
101 102 126
101 102 126
191 102 126
1n2 103 126
102 103 126
in2 103 126
103 104 126
103 104 12¢
(YA} 104 126
Q2 105
93 106
94 107
S5 108
a6 103
7 110
ag 11
39 112
100 113
101 114
102 1.
13 Li6
104 1t
115 106
ins 107
107 108
108 109
1929 110
110 1t
1t 112
112 1i3
113 114
11s 115
its 19Y)
116 17
1 2 3
i 2 3
8 2
59 58

Table 104-

RUN i

REFERENCE

8% NP
8BS NQ
B4AQ
8S NP
8% NQ
8AQ
BS NP
85 NQ
BAQ
BS NP
8s nNQ
BAQ
BAQ
B8AQ
BAQ
BAQ
BAQ
8 AQ
B8aQ
34Q
14Q
1aQ
AaQ
8aQ
BAQ
BAQ
B8AQ
BAQ
BAQ
B8AQ
BAQ
B8AQ
BAQ
BAQ
RAQ
RAQ
B8AQ
. BS TO
8S NQ
BAQ

Wl

nra oy,

3



Table 104 RECUNCANT  FORCE STRESS  ANALYSIS PROG. A05.0 ANALYSIS 35  CASE 36  ARUN 1
PANEL FORCES

PHASE Jv PATRIX RCw FORMAT

FCRLCE PANTL PAKEL CORYERS REFERENCE FCRCE PANTL PANCL CORNERS REFERENCE
30w} N0, o) € F ~ 6 {20%) NO, 0. 3 F G

718 r 3 & 13 17 PLE 822 «S 52 53 73 T2 PDE
719 2 4 s 19 18 POE 823 Y S 53 S4 T4 13 POE
780 3 5 6 20 1s PNE 824 87 - LY 55 75 74 POE
781 & 6 7 21 - 2¢ POE 325 ) 5% LY 16 75 PDE
782 4 T eg 22 - 21 PCE 826 49 113 149 17 16 PNE
793 & 8 3 23 22 Civid 821 50 T2 66 20 1 PDE
124 1 L] 1c 26 23 PUE 824 51 66 .67 3¢ 80 PNE
745 Y c 1t 2s 24 pot A29 52 %4 69 A2 pl PDE
[ ENS 4 i 12 74 ) E1vd 3G 53 63 69 a3 82 PNE
P37 10 12 113 27 2¢ PE 23] 54 63 10 84 813 PCE
Jae 11 13 14 249 27 PLE K12 35 10 71 85 84 PDE
7% 12 14 15 23 2 PCE a3 58 Tl 12 A 85 POE
10 13 17 18 32 31 pPLE 234 57 12 73 ar 88 PIE
731 1 g 1s 33 32 PCE R35 53 T3 T4 CES B7 POE
T2 15 13 20 34 13 Pl LR 53 14 15 LX) 83 PINE
Ti N ¥ ¢ 21 35 10 pnL A37 59 75 76 97 89 s
754 17 21 22 36 38 Pe R1R 61 16 11 31 90 POE
73s ta 22 - 23 37 3¢ PLE 1) 62 73 a0 93 92 POE
S 13 he 24 33 37 PLE 349 63 ad 81 96 93 PLE
RN 20 e 25 39 33 POE 441 b4 a1 a2 95 96 pPoE
PG 21 . 25 25 &0 .39 PCE A6 2 5% 92 83 36 95 POE
T 22 . .2 27 61 &C PLE A4 66 913 34 37 96 PUE
acn FE) 21 28 “2 6l PoE B4k 67 34 a5 LT} 97 POE
30 X 22723 43 42 PCE 145 63 s 36 99 94 POE
T T 31 12 46 . 49 PLE Bat .83 34 31 100 99 POE
- 823 v .t 84 .32 33 “r 4t POE 847 ™ Al 88 101 109 POE
S U 13 34 4R «7 . PDE ‘ H&E 11 A3 A5 1n2 101 PDE
- (S ?E 14 35 473 43 PCE 369 72 CR) 92 103 102 °0E
Toace 2y 15 36 SO 43 PLE 250 73 90 31 10a 163 PDE
307 3 It 37 51 3 POE RS 1 T4 32 3 106 105 PUE
ACA 3] 37 3R 52 51 POE 852 75 93 34 10T 106 PCE
BT 3 13 17 53 52 PDE as3 76 2% 35 ica 107 POE
310 13 19 &0 86 53 PCE 854 17 95 36 109 1¢8 PDE
g1t LT «Q &t 55 S& PCC 855 73 16 37 110 1Cn POE -
812 1% 4l %2 56 55 POE 856 T 37 EL- IR G O S B POE
g11 36 42 43 S? 56 PUE 957 49 99 I 12 1t POC
Al 37 62 63 59 61 PLE 859 81 99 100 113 112 PNE
815 38 69 61 s? 122 PLE a59 82 1C0 104 il& 113 PDE
818 37 Y “7 67 &6 PDE 960 83 101 102 115 1ls PDF
o 817 40 S 48 69 6T POC 461 B4 - 102 103 116 115 PDE
’ 81n o1 43 a9 69 68" Ce BA2 8% 103 104 117 116 POE
317 &7 49 50 170 69 PCE 863 86 63 20 58 59 PDE
320 &3 5¢ 51 71 ¢ PDE 864 87 53 $39 34 122 POE

821 oh 51 52 T2 T POE

N

]
‘
'
:
W

- ’ B * o
b - -

JO8 0000 PROG AGSO-810 MOV, L7, 1963 TIME 1259 PAGE A 31

&

Table 10k

« P




0GOSO 6123538 Table 105
20000 6133536 : . : .
0U00CHBT 13536 Tape Matrix Campiler

0230788213536

5000910ar8 113821

300101 1abt11-3821

0062012%10Xe 12

00020132 11x¢612

QuGeatu=ionsets

2305C15211X613

3706316312415

ConTIITs i 8e 1k

340808831, 5M 16 ' ’ .
LJC09HBLR s, SMYT

000CIB8314C

OO0 786 o XC

Tabhle 105 A T2



coL

coL

oL

CuL

coL

coL

oL

Cot

coL

CoL

10

MATR I %

ROw

b Ty =

-

8831

+. 152246
- T8L865
-2 TOESE2

2386511
-838581
526379

® @

L4

<986511
-~ 862072
.BULO3T

*»

- T3336C
« 110569
- 101431

L4

¢

]

~e2BUCYT
-4 19491}
~ a9 IFY

¢ 152246
- THCELS
~.TLE332

1

« 86511
oL L92
844637

L 4

« 93651
«B834561
.526379

]

]

+, 733360
~.B51371
- 2317

‘-2"50‘7
©.238752
+, 105315

{

Table 106

18

RCu

3

-, 387619
-.789252
-, TTel62

+ 884453
¢, 941823
+.,301962

*. 3956451
~.22201%
+,3623178

~. Vu0u3Y
- 117975
~.903.20

+, 1026802
e IOQSr“
- TT7L79

~.987¢19

T ~.THCZS52

~a TTu262

~.396u51
+,2226 10
~o9u25TH

~, uBLLS53
-, 1823
-.301762

+.,623233
-~ T8993k
-.202137

¢, 166200
+.5u0856
*.JuTs92

10

-5
-3
-3

-2
-3
-3

-y
-5
-3

~2
~2

-5.

-2
-4
-k

-5
-3
-3

-4
-3
-3

-2
-3
-3

-1
-3
-3

-3
-k
~4

RUN o CASE
ROuw

3 +.987461%9 -5
9 ~eT79113 -3
15 -, TTug30 -3

3 +.394585) ~u8
9 ¢, IBuTRZ -3
15 v 5134469 ~u

3 $.BU453 -2
3 +,30TTW2 ~b
15 *,965725 ~3

3 -+623033 -u
9 ~. 121910 -2
15 ~.TTu707 -3
3 -, 166221 -3
9 -.928453 ~-u
15 ~.5T76334 -4
3 *.,98T619 -5
9 - 779113 -3
5 ~o 774930 -3
3 -.u8x853 -2
9 ~e3GTTH2 ~&
15 - 265725 -3
3 ~-+39645Y -4
9 ~eFBuTH2 =3
15 ~.513646% -&

3 ¢ 182038 -2
3 ~eb152u6 -3
15 -.206829 -3

3 -, 102802 -2
9 +, 7693680 -
15 ¢ 7918676 ~n

3536 SORTY coL

0w

B . 7087786 -3
10 ~.TTTRe2 -3
16 - 77507 -3
LY -. 133707 -2
10 +.962289 -3
16 ~.2C2360 ~3
L -.655854 -4

19 +,281337 -3
16 €,322179 -3

4 +,310775 -2
1 -. 122027 -2
16 -.643058 -3

i +,405273% -3
13 -, 1056015 -3
16 ~.5%3003 ~&

i ¢.TN6376 -3
19 -, 777842 -3
16 -.77507Y -3

L ¢.655u58 ~b8
10 ~.281337 ~3
14 -.922¥79 -3

L} +. 139707 -2
10 ~.9562289 -3
14 +,2023¢80 -3

) ~.25316% -U
10 -a 490541 -3
14 ~,243583 -3

L] ~,2T6000 -3
10 *,948003 -u
14 $.594T42 -u

fgad
N

hle 106

£

CO4PUTED NOVITS

ROM

S ~.135068 -5
| A ~. 170165 -3
17 -.175308 -3
5 +.102925 ~2
1R ¢ ELu99F ~3
17 -.882772 ~3

5 +167362 -3
it +.505775 -3
i7 ¢, 814268 -3

1

S +. 80853 -3

T -.1isuS0 -2
1T ~.S15887 -3
S  +.161322 -2
" -. 109818 -3
17 -.104849 -8
5§  -.1315068 -5
1" -.77C185% -3
17T -.775308 -3
5 +.167382 -3
¥ -.505775 -3
17 -.8lu28e -3
5 -,1C2925 -2
1 -.86L33) =3
17 e.wuzI72 =¥
S -.2Ts881 -3.
11 -.180099 -3
17 -.311298 -3
5 - BB -

11 ¢, 107096 -3
17 ¢ 26”212 ~u

ROW

PAGE

-~ TBICHO
- T82278
~.TT5278

6. 6TCHCH
e, 711206
-.450R98

-. 670801
¢, 690806
*,. 650898

-. 100358
-. 111655
~, bC3usp

~.931789}
-. 105316
+. 135508

-, 781CB0
-. 162278
~-.T15274

¢, 8710801
~.69C66¢6
~.450898

-. 470801
- 711206
+ 550898

-. 100358
-.292037
-.803L58

-.91T891
¢, 109729
4, 13550%

9

-3
-3
-1

-3
- %
-3

-3
-3
-3

-2
-2
-3

-5
-3
- g

-3
-3
-3

-3
-3

-3 -

-3 -

-3
-3

~2
~3
-3

-5
~3
"

£y
KV’
A



ﬁ'* e
BN e § « ,_ | Table 107 . o e
CearRiT . gded B SRR & b 10 AU 30 CASE 3536 SORT. (0L LOMPUTED NOVITS PaGE ¢ (EINN
aON o owcw toacw ROW ROM RGw : :
COL 1 1 %.137296 =2 27 <,987419 =5 3 +.987519 -5 ®  e.7C6a76 =3 5  -.135048 -5 6 <, 78ICBO -3 '
SR 7oatBGRLS -8 B =,783252 <3 3 =uT73113 =3 10 S P7Tau2 23 11 -,P70185 -3 12 ~.75227R -3 ,
3o, +ultesde 3 Te o = 178162 =3 15 - 776930 =3 16 . TTSITY - 17 =.77530A -3 18 -.775278 -3 L

21 L e,98631% -5 2 =.396kS1 -k ~.W3ua53 -2 & e.655u5% -8 S +,147362 -8 4  ¢.67080) -3
T e,e62092 -2 BTie.222816 -3 < 307782 - IC  =.281337 -3 11 -.505775 -3 12 -.890686 -3
13 ~.B44837 =3 f&  -.382374 =3 1S =,385725 =3 15 . -.32217% -5 17T  -.81u26s -3 1€ =-.850898 -3

-« -
P

-, 10292% -2 ) -.4T0RQY -3}
-.€Lu331 -3 12 ~.T112C6 -3
+.2a2772 -3 I8 +.,8650898 -3

WOL. 8. 1 e.9milNe=3 2 - Nduk5T +2 3 ~,395651 =4 & e, 1337CTF -2
: e T = d3us8t -8 8w 98182% ~3.. 9 - FRETE2 -5 M0 ~,362289 -3
L 13 S 528379 S5 e = 301962 -3 15 ~u513B49 -8 16 6,202380 -3

-t
V.

CBOL . B 1 s.7I3385 3 2 #,623033 =k 3 e lit34 =2 & -i25316 -4 5 =,276881 -3 6  -.100358 -2
ST SiBut T a3 U B UL Te9g9e <3 3 ~,616286 =3 10 -.&905k1 -3 11 -.290099 -3 12 ~,292037 -2
‘ 13 %.230707-43 1w E.202730 -3 15 =.206829 S3 18 -.2w35%3 -3 U7 -.21929 -3 18 © ~.aC3esE -3
TCUL .S ~.2eETIT S5 2 e 168701 =3 3 -.102802 <2 . B -.275200 -3 5 ~.E8983% -& &  -.917891 -§ : =
: ' P #.238753 ~a B0 e,5%5455 -8 -~ 9 ¢, 783880 b 10 +,948003 -8 IV €.1Q7098 -3 12 +,109729 -3 B
- “ (3 e, 00538y <3 $.,28T572 ¢ 15 *, 791476 -8 Y16 - ».598Te2 -« V7 *+.36R212 -8 18 4, 135508 -8 B ‘
Lol S 1 ¢, 1522u6. -2 “5 3 .e.987619 =5 W s, FC8IT6 -3 5 . -.135068 -5 6 ~.TBIONO -3
sl T T -.73C485 ~3 . A 3 9 =, 779V13 =3 V0 «.7778u2 ~3 V1 ~.77CVsS -} §2  -.762278 -3
o 3 = T68532 -1 be w 778782 -8 13 T= 778930 =3 16  ~.77P3071 -3 17 -.775308 -3 1@  ~.775278 -3
COLY T 1 =.926511 .55 2 e, k683 <2 73 0 6.3964ST =4 . & <. 139707 -2 5 +.172925 =2 6  +.670801 -3 , ‘
= T e,B36581 -3 . 8 4, 981823 -3 9. +,9BuTE2 -5 10 +.962289 =3 )1 e.chu39) -3 12 e.TII206 -1 C -
‘ 13 e052837% =3 I8 ¢, 301962 -3 1S +,513869 ~& 18 . -.20236C =3 1T -.un2772 -3 18 ~.650498 -3 ~
TEMLT B 1 e.9B5331 53 02 +.396630 ~b 3 4 wBRES53 =2 B -,65545% -4 5 -,147362 -3 6  =.870801 -3
: . P e we2o%2.-3 8 -,2228V6 =3 9 e, 307782 <6 10 #.281337 -3 11 $,505775 -3 12 +.690866 -3 ’ 1
S ES e Huub3T -3 T e 982378 °~5 (15 $.985725 -3 16 6.922173 =3 17 s, 2lu26k -3 18 +,.850898 -3 i
SCRY T eLT339877-3 2 - 1NICYE <20 3 U 2,623033 ~w @ 313775 -2 5 e.u0uSu3 =3 &4 ~,100358 -2 . '
e TU L S T1569 22 o 8 = FIT9F5 <2 9 =,1201910 =2 13 =,122027 -2 K1 -, M184SC =2 12 =, 111555 -2
ST UTIIR Y 101981 =2 Ule La 308,20 <8 15 - < TTWTOT ~3 14 -,6u30S8 -3 17 . -.515887 -3 18 ~.u03a58 -3
TCOL 10 1 +.28W3ITUSS 2 +.102602 =2 -3 ~.166201 =3 & +,805273 =5 5 +.187822 =2 &  ~.917891 -5
: - T *.8Y969) =4 8 -, TO9STG ~& - 9 ~,328853 -4 10 -_105015 -3 I1  =,100818 -3 12 ~.105316°-3
CES e9niYg e - e = PTTETO ~b 1S Te.5T763%6 -6 16 ~,352003 - 17 -.1CuB883 -8 18 +.135508 -&
. : -
M ° ;' £
g i ’




